
I V . — A N T S IN T H E I R D I V E R S E R E L A T I O N S T O T H E P L A N T W O R L D 

B Y J . B E Q U A E R T 

The fo l lowing c o n t r i b u t i o n is an a t t emp t t o summarize w h a t is 
k n o w n at present of the wide ly var ied and often in t r i ca te relat ions w h i c h 
exist i n nature between ants and vegeta t ion . I t has p r i m a r i l y g rown o u t 
of an examinat ion of certain so-called " m y r m e c o p h y t e s , " or an t -p lants , 
w h i c h I f requent ly came across d u r i n g m y t ravels i n the Belgian Congo 
i n quest of zoological and botan ica l specimens. Prof. Wheeler 's s t u d y 
of the feeding habi ts of the larvae of cer ta in p l an t - i nhab i t i ng ants col 
lected b y Messrs. H . L a n g and J . P . Chap in and myself i n the Congo, 
and Prof. I . W . Bai ley 's inves t iga t ion of the ana tomy of myrmccophy tes 
show tha t the whole subject of the m u t u a l adapta t ions of plants and ants 
is i n need of a thorough revis ion. I t thus seemed appropr ia te t h a t the 
present o p p o r t u n i t y be used to b r ing together the m a n y isolated and 
scattered observations w h i c h have been made on the in terre la t ions of 
these organisms. Indeed, the problem of m y r m c e o p h y t i s m is domina ted 
b y the feeding habi ts of the ants and the i r y o u n g and, u n t i l these are 
perfectly unders tood, we can scarcely hope to grasp the t rue ecological 
meaning and the probable o r ig in o f the extreme cases of apparent or 
t rue symbiosis between cer ta in ants and certain species of plants . I t is, 
therefore, of the utmost impor tance to inqu i re carefully i n t o the var ious 
ways i n which ants are wont t o benefit b y the vegetat ion. 

A l t h o u g h m u c h t ime has lx?en spent i n consul t ing botanica l and 
entomological papers for i n fo rma t ion bearing on the subject, undoub ted 
l y a number of in teres t ing observations have escaped m y notice. I n 
keeping w i t h the general purpose of the present c o n t r i b u t i o n to Af r i can 
Myrn ieco logy , especial a t t en t ion has been paid to w o r k accomplished 
in the t ropics , p r i m a r i l y i n Af r i ca . T h e b ib l iog raphy appended to th i s 
part is as complete as ]>ossible. I n i t are inc luded m a n y papers which 
may seem to have bu t remote connection w i t h the subject—such as, for 
instance, those on fungus-growing termites , in t race l lu la r sy inb ion t s , 
and the l ike . I Iwl ieve, however, that they are indispensable i n reference 
to the s tud} ' of cer ta in ac t iv i t i es of ants. Some students may find the 
botanical side ra ther too fu l ly t reated, b u t this seemed unavoidable 
in p r o v i d i n g the necessary background for fu ture field work , especially 
to the myrmecologis t . Moreover , I am convinced tha t the u l t i m a t e 
solut ion of m a n y of the problems invo lved can on ly come from a close 
cooperation between lwitanical and entomological exports, and th is , 
under present condi t ions of s o c i a l i z e d t r a i n i n g , is not so easily realized. 
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M a n y o i the da ta here presented were brought together d u r i n g the 
several weeks I had the pleasure of spending at the Bussey I n s t i t u t i o n 
for A p p l i e d B io logy of H a r v a r d Un ive r s i t y . I wish to t hank President 
H e n r y Fair f ie ld Osborn and the author i t ies of T h e Amer ican M u s e u m of 
N a t u r a l H i s t o r y for the l iberal manner i n wh ich I have been able to 
car ry on th is w o r k . 1 a m also under great obl igat ions to Professors W i n . 
M . Wheeler and I . W . Ba i ley , o f H a r v a r d Un ive r s i t y , for the i r m a n y 
suggestions and cr i t ic isms d u r i n g m y s tay at the Bussey I n s t i t u t i o n . 
T h e interest they have shown i n the w o r k has been a steady encourage
ment and thei r advice inva luable . 

1. V A R I O U S R E L A T I O N S B E T W E E N - A N T S A N D V E G E T A T I O N 

Economic Impor tance of A n t s 

T h e question whether ants are, b road ly speaking, noxious or bene
ficial insects is s t i l l debated b y agr icu l tu r i s t s and economic entomologists . 

W h i l e it is be l i eved on the one h a n d that a n t s a t t a c k a n d m i n e o n l y s i c k a n d de
c a y i n g p lan t s , e spec ia l l y d e c a y i n g roots , on the o ther h a n d it is c l a i m e d t h a t 
h e a l t h y p l a n t s , w h i c h s h o w no t r a c e of disease , a r e a lso assa i led b y a n t s . I n a n y c a s e 
fur ther exac t o b s e r v a t i o n s c o n c e r n i n g the re la t ion of a n t s w i t h p l a n t s wi l l be needed 
in o r d e r to c l ear u p th i s p r o b l e m . T h e e l u c i d a t i o n of the ques t ion of the d irect n o x i 
ousness of a n t s to p l a n t s is the m o r e des irab le , s ince we possess in the n u t s p a r t l y a 
w e l c o m e he lp aga ins t o ther nn im. i l enemies of c u l t u r e - p l a n t s , w h i c h they p u r s u e a n d 
des t roy . I t is therefore neces sary t h a t w e l earn m o r e in deta i l w h e t h e r the ir h a r m -
fulness outwe ighs the i r u t i l i t y or v i ce v e r s a . I n genera l one c a n [>erhaps s a y t h a t , 
j u d g i n g from s t a t e m e n t s w h i c h h a v e been m a d e t h u s far , the ir noxiousness to p l a n t s , 
b y a t t a c k i n g roots , s t e m s o r b r a n c h e s , is not v e r y great . (C. A u l m a n n a n d W . L a 
B a u m e , 1912, p. 6 1 . ) 

I n the i r recent s t udy on the feeding habi ts of ants, Wheeler and 
Ba i l ey (1920, p . 23G) have poin ted out tha t one reason w h y the economic 
impor tance of m a n y common ants remains so dubious or ambiguous is the 
lack of precise i n f o r m a t i o n w i t h regard to the q u a l i t y and q u a n t i t y of 
t he i r food, especially i n the l a rva l stage. These authors have shown, for 
instance, t ha t ants car ry on thei r bodies and in the food-pellets of t he i r 
inf rabuccal pockets an ex t rao rd ina ry number and va r i e ty of fungus 
spores and bacter ia . I t is, therefore, qu i te possible t ha t these insects 
have a great b u t h i t h e r t o on ly vaguely apprehended impor tance as 
carriers o i the germs of cer ta in p lan t , an ima l and h u m a n diseases. T h a t 
ants arc act ive carriers of pathogenic micro-organisms has been fur ther 
suggested b y D a r l i n g (1913), Wheeler (1914), S tudhal te r and Ruggles 
(1915), Grabham (191S), and Bai ley (1920). 
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T h e leaf -cu t t ing ants of the t r i be A t t i n i , so abundant in t rop ica l 
and subtropical Amer ica , are decidedly des t ruct ive to the vegetat ion and 
are r i g h t l y considered one of the worst pests to South Amer ican agr icu l 
ture . Accounts of the i r depredations arc found i n prac t ica l ly a l l nar ra 
t ives of South Amer ican t ravel lers . T h o u g h they a t t ack m a n y of the 
na t ive herbs, shrubs, and trees, they often show a predi lec t ion for c u l 
t i v a t e d plants . • I t is no uncommon t h i n g to find the sauvas, Atta 
cephalotes (L inn tcus) , so numerous i n cer ta in spots t h a t the planters are 
forced to abandon the i r fields. Speaking of the ants i n the Braz i l i an 
coffee d is t r ic ts , V a n Delden (1SS5, pp . 297-29S) wr i t e s : " T h e enemy 
most dreaded in the fazendas (p lan ta t ions) is i n d u b i t a b l y the sai iva. or 
tana- jura , a d a r k - b r o w n ant , t w o centimeters long, wh ich undermines the 
g round b y digging extensive passages and dens i n al l direct ions. I t 
a t tacks a l l sorts o f trees, the coffee-shrub among others, bu t has a 
decided preference for the orange and c i t ron trees in the coffee gardens." 
H . W . Bates (18G3) and others have noted t h a t these ants often become 
troublesome to the inhab i t an t s because of the i r hab i t of p lunde r ing the 
stores of provisions i n houses at n i g h t . 

The A t t i n i are not represented i n the O l d W o r l d t ropics , bu t pos
s ib ly ants of other groups have developed s imi la r habi ts there, t hough 
on a smaller scale. G . A u l m a n n (1912, p . 15G) and M o o r s t a t t (1914) 
ment ion tha t a leaf -cu t t ing ant was observed i n German East Afr ica at 
t imes causing considerable damage to co t ton plants . The specific iden
t i t y of th is ant has not been ascertained, bu t i t p robably belonged to the 
genus Messor, w h i c h is k n o w n t o collect pieces of grass in a d d i t i o n t o 
seeds and gra in (see Sjostedt 's observat ion quoted below, p . 359) . 
K i n g (1911) also notes tha t Messor barbarus (L innauis ) , at K h a r t u m , 
damages garden plants b y b i t i n g off and c u r r y i n g away the leaves, a n d 
adds tha t in co t ton fields the sites of the i r nests are marked b y bare 
patches devoid of vegeta t ion . W h a t use these ants make of the vege
table ma t t e r thus carr ied i n t o the i r nests has not been invest igated. 

There are a few other cases on record of ants d i rec t ly des t roying 
l i v i n g parts of plants . I t is general ly k n o w n tha t cer ta in ants w i l l i n ju re 
buds and f ru i t i n order to feed on the exuding sap (see M u l l e r - T h u r g a u , 
1892, pp . 131-135). Forel (1SS5. p . 33S) ment ions instances of Tetra-
moriuin exspitum (Linmeus) a t t a c k i n g y o u n g roots of hea l thy sugar-
beets a t Vaux , Swi tzer land , m a n y of the plants d y i n g f rom the injuries 
received. J . Perez (190G, pp. x x x i i x x x i v ) records the havoc played b y 
the same ant on the tubers of po ta to , near Bordeaux, more or less deep 
cavities lx-ing excavated and many y o u n g plants k i l l e d ; T. orspitum 
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was also found b u r r o w i n g superficial galleries i n the stems of l i v i n g 
po ta to plants and a t t a c k i n g the roots of y o u n g cabbage and carro t . ' 
I n N o r t h 'America, Solcnopsis gcminata (Fabr ic ius) and S. molesta (Say) 
often do i n j u r y to the soft parts of p lanted seeds, and the former also 
t o strawberries (Webster , 1890) and other f r u i t . S. molesta has p roved 
ve ry in ju r ious i n gardens and fields; the chief damage is done to seeds of 
sorghum and corn , w h i c h are hol lowed out undoub ted ly for the purpose 
of ex t r ac t ing the oils ( M c C o l l o c h and Hayes , 191G; Hayes , 1920). 
Accord ing to Green (1900a) and G . K . D u t t (1912, p . 247), the I n d i a n 
Dorylus orientaks Wes twood is m a i n l y or exclusively herbivorous, feed
i n g on the b a r k of trees and the hea l thy tubers of plants , a hab i t the more 
remarkable since the m a j o r i t y o i Dory l in re are h i g h l y carnivorous. I n 
Cameroon, cer ta in ants have been seen a t t a c k i n g the f ru i t s of cacao-
trees: Camponohis maculatus subspecies brutus (Forc l ) gnaws the base of 
f ru i t - s ta lks where t h e y are inserted i n t o the t r u n k , l i c k i n g u p the sap at 
the w o u n d , causing the f ru i t s to d rop off or d r y ; Crcmatogaster africana 
v a r i e t y winklcri (Fore l ) gnaws away the sk in of the cacao-fruit , of ten 
a lmost comple te ly ; whi le Camponotus accapimcnsis M a y r and UicophyUa 
longinoda ( L a t r e i l l c ) are accused of the same ev i l , t hough they cause but 
l i t t l e damage ( H . W i n k l e r , 1905, pp . 129-137). 

T h e greatest h a r m to the vegeta t ion is undoub ted ly done i n d i r e c t l y , 
b o t h i n t rop ica l a n d temperate regions, b y a host of species of ants tha t 
have a pronounced fondness for pas tur ing and guard ing plant lice, scale 
insects, tree-hoppers, and other p lant bugs on roots, stems, and foliage; 
a l l these H e m i p t c r a suck the juices of plants , and the i r p ro tec t ion by the 
ants mus t , therefore, be regarded as pernicious. T h e " m i l k i n g " hab i t 
among ants seems t o be of v e r y frequent occurrence, ev iden t ly because 
i t offers so m a n y advantages over direct feeding on plant- juices. N o t 
on ly is the food supp ly much more abundan t at any one t ime and w i t h i n 
easier reach, b u t , i n a d d i t i o n , the p lan t saps undergo chemical changes 
i n the digestive t r ac t of the H e m i p t c r a , whose anal secretion, on w h i c h 
the ants feed, therefore contains a great a m o u n t of invert-sugar , instead 
of the m u c h d i l u t e d cane-sugar of the p lan t . M a n y of the aphids a t 
tended b y ants have undergone adapt ive modif icat ions of s t ruc ture and 
behavior w h i c h show tha t the i r relations w i t h ants have become of a 
mutua l i s t i c nature , and i t is probable t h a t the same w i l l be found t rue for 
some of the an t -a t tended coccids and mcmbracids of the t ropics . 

iTbis habit of Telramorium cjtspitum in attacking subterranean parts of plant* waa known to L i n -
nrrus, since he adds to the original description of this ant ('Syst. Nat . , 'Ed . 10, 1,1758, p. 581): "Habitat 
in Europa' tuberibus." I t is rather surprising that injuries by this ant have been so little noticed in 
later times. Concerning ants noxious in gardens, see also F . lleim (1SD4), Andersson (1001), and Cooley 
(1903). 
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Indeed, the association between phytophagous H e m i p t c r a and ants 
offers a t y p i c a l i l l u s t r a t i o n of symbiosis i n the s t r i c t sense, advantageous 
to bo th parties. T h e benefit tha t accrues t o the ants has been explained 
above and needs no fur ther comment ; t ha t der ived b y the H e m i p t c r a , 
however, is of a more complex "nature. I t is obvious tha t the ants p ro 
tect the plant bugs b y d r i v i n g away coccinell id beetles, ichneumon 
Hies, and other enemies. I n the case of aphids and coccids the ants 
f requent ly b u i l d tents or cowsheds over these insects, w h i c h thus con
t inue to suck the juices of the p lan t whi le being " m i l k e d " b y the ants 
and are, at the same t ime , protected f rom thei r enemies, f rom alien ants , 
and intemperies, and prevented f rom escaping to o ther p lants . 

The t e n t - b u i l d i n g habi t was discovered b y P. H u b e r (1810, pp . 
IDS 201) for Lasius niger (Linnaeus) i n Europe , and Forel (1874, pp . 
204 20.") and 420 -422) gives an in teres t ing account of i t i n his classical 
' A n t s of Swi tze r l and . ' Lasius niger has s imi lar habi ts i n N o r t h A m e r i 
ca (Wheeler, 19116) and Japan (Stopes and H e w i t t , 1909, pp. 1-G). 
Th i s ant bui lds i t s tents of de t r i tus or wood-fibres; whi l e , according to 
Forel . cer ta in species of Myrmica enclose the i r aphids i n earthen cells, 
wh ich communica te w i t h the g round nest b y means of covered galleries. 
Wheeler (loc. cit.) has described i n de ta i l the t en t -bu i ld ing of the N o r t h 
Amer ican Crcmatogaster lincolata (Say) and I have , found tha t several 
Afr ican members of this genus wh ich a t t e n d coccids have s imi lar habi ts . 
Cer ta in N o r t h Amer ican species of Lasius (L. flarus, L . niger, and the 
species of the subgenus Aeanthoniyops) wh ich l ive to a ve ry large extent 
or exclusively on the excrement ot root-aphids and coccids, remain 
throughout the year the constant companions of the lice, even hoard ing 
in the i r nests d u r i n g w i n t e r the eggs or the wingless, agamic fo rm of the 
aphids and the fer t i le females of the scale insects. Forbes (189G), 
Webster (1907), and others have shown that the common N o r t h A m e r i 
can Lasius niger v a r i e t y ame.ricanus E m e r y guards the eggs of the corn 
root aphid (Aphis mairli-radieis Forbes) th roughout the win te r , sh i f t ing 
them about , as i t does i ts o w n y o u n g , to accommodate them to changes of 
weather and mois ture . I n spr ing, the y o u n g lice, on ha tch ing f rom these 
eggs, are conveyed by the ants d u r i n g fair weather to the roots of various 
weeds, being taken back to the burrows in bad weather or on cold nights . 
Af t e r the c o m plants have s tar ted to grow, the y o u n g root lice, a l l of 
which belong to the wingless, agamic fo rm, are transferred from the weeds 
to the roots of y o u n g corn, where they are tended throughout the 
spr ing and summer. I t wou ld thus appear t ha t , w i t h o u t the a id of the 
l i t t l e b rown an t . th is aph id is unable to reach the corn plants . 
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S t i l l more surpr is ing is Lubbock ' s observat ion that Lathis flar.m 
cares in a s imi lar manner for the eggs of cer ta in aphids on the aerial 
por t ions of plants . 

T h e eggs ore l a i d par ly in Octo l i or on ihe f<><><Uj>l:mt of the insect . T h e y are of no 
d irec t use to the a n t s , yet they a r c not left w h e r e they are l a id , where they w o u l d l>o 
exposed to the s e v e r i t y of the w e a t h e r a n d to i n n u m e r a b l e dangers , but brought in to 
the ir nests b y the a n t s , a n d tended b y t h e m w i t h the u t m o s t c a r e t h r o u g h the l o n g 
w i n t e r m o n t h s u n t i l the fo l lowing M a r c h , w h e n the y o u n g ones are brought out a n d 
a g a i n p l a c e d on the y o u n g shoots of the d a i s y . T h i s seems to me a most r e m a r k a b l e 
ease of prudence . O u r a n t s m a y not perhaps l ay u p food for the w i n t e r , b u t t h e y d o 
more , for they keep d u r i n g six m o n t h s the eggs w h i c h w i l l enable t h e m to p r o c u r e 
food d u r i n g the fo l lowing s u m m e r . ( L u h l x i c k , 1SS0, p . 1S4.) 

I n temperate regions the honcydew (or sugary excrement) secreted 
b y aphids from the posterior end of the a l imen ta ry canal is eagerly 
sought for b y m a n y of the common M y r m i e i m c , Doliehoderi ine, and 
Formie ime, 1 those a t t e n d i n g root lice being especially ha rmfu l to the 
vegetat ion for the reasons ment ioned above. 1 Ce r t a in t rop i ca l ants also 
nurse ioot -aphids . I n Java, Acropyga acutiventris Roger m a y thus be
come a serious pest to coffee p lanta t ions , and , according to Forel , v a r i 
ous species of Iihizomyrma a t t end root lice i n South Amer ica and N e w 
Guinea ( K . Escherich, 191 16, p . 227, footnote) . I n the t ropics , however, 
aphids are far less common than i n colder climes and are there replaced 
as an t " c o w s " b y various Coccithe. Membraeidse, Fulgoridn?, C icadc l -
l idie (Ja.ss.ida:), and Psyllida?, certain members of these families being 
occasionally a t tended b y ants even i n N o r t h Amer ica and Europe. 

T h e relat ions between var ious species of tree-hoppers and cer ta in 
ants have been recent ly reviewed b y Funkhouser i n his ' B i o l o g y of the 
Me.mbracida; of the Cayuga Lake Bas in ' (1917, pp . 399-404) , to, w h i c h 
the student is referred for fur ther details. Funkhouser comments on the 
number of unsolved problems in connect ion w i t h th is subject. 

O n e of the first of these ques t ions is suggested b y the fact t h a t some of the spec ies 
are a t t e n d e d b y a n t s w h i l e o thers a r c u n a t t e n d e d a l t h o u g h there a r e a p p a r e n t l y no 
phys io log ica l or a n a t o m i c a l differences to cause the d i s t inc t ion . A n o t h e r q u e s t i o n 
arises f r o m the fact tha t c e r t a i n species a t t ended loca l ly h a v e never been repor ted a s 
b e i n g a t t e n d e d in o ther p a r t s of the c o u n t r y , wh i l e on the o ther h a n d s o m e of the 
species t h a t are never a t t e n d e d in th i s b a s i n are a l w a y s a t t e n d e d in o ther loca l i t i e s 
A g a i n , c e r t a i n species t h a t the a n t s ignore in th i s b a s i n a r c represented b y c lo se ly 
re la ted species in o ther regions a n d these exot ic forms—often of the s a m e genus a n d 
v e r y n e a r s y s t e m a t i c a l l y — a r c wel l a t t e n d e d . 

Ml would appear that these trophobiotic habits are of great antiquity anionK ants, dating as far 
bark as the Tertiary. Wheeler (1914, p. 21) found a block of ISaltic amber containing a number of 
workers of Iridomyrmrx oOpprrii ^Mayr) together with a lot of their aphid wards. 

'See the publications of S. A. Forbes on the corn root aphid, listed in the bibliography; also G a r -
man's (1S95) account of the bean root louse. 
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H e also notes tha t cer ta in common species which , i n the nymphs a t 
least, appear to exude the characteristic anal fluid when dis turbed, never
theless are not a t t r a c t i ve t o ants . H e found the fo l lowing species of 
Mcinbrac ida : a t tended by ants i n the v i c i n i t y of I thaca , N e w Y o r k : 
Thclia bimaculata (Fabr ic ius) , Telamona ampclopsidis ( H a r r i s ) , T. unicolor 
F i t c h , Cyrtolobus ran (Say) , Atymna casta nese ( F i t c h ) , Ophiderma 
pubescens ( E m m o n s ) , Vanduzca arquata (Say) , Entylia baclriana Germar , 
and Publitia concava (Say) . 

The fo l lowing ants were ac tua l ly observed b y Funkhouser t a k i n g 
the secretion f r o m the ineinbracids : Formica truncicola subspecies 
obscuriientris ( M a y r ) , Formica exscctoides Fore l , Camponolus pennsyl-
vanicus (DcGcer ) , Cremalogaster lineolata (Say), and Prenolcpis imparts 
(Say) . A l l these ants seemed t o make no d i s t i nc t i on between the var ious 
species of tree-hoppers l is ted above and the m u t u a l behavior of these 
insects was much the same i n a l l the cases s tud ied : " T h e ants s t roke 
thei r charges w i t h the i r antenna?, whereupon the membracids give off 
f rom the anal tube a l i q u i d t ha t issues i n bubbles i n considerable quan
t i t y . T h e anal tube of the membrac id is capable of great evagina t ion 
especially i n the nymphs , i n wh ich i t is l ong and cy l indr i ca l and usual ly 
t ipped w i t h a fr inge of fine hairs . T h e honeydew is eagerly t aken f rom 
the end of th is tube b y the ants . I n m a n y species the adul ts as wel l as 
the nymphs are sought, and the ants seem to be as a t t en t i ve to one as to 
the other bu t the adu l t s have not been observed to excrete the l i q u i d t o 
the same extent as the n y m p h s . " (Funkhouser , 1917, p . 403.) T h e 
l i q u i d sought by the ants " i s colorless and t ransparent , ra ther heavy and 
somewhat s t i cky . W h e n first exuded i t is inc l ined to be f r o t h y , due no 
d o u b t to bubbles of air wh ich emerge w i t h i t , bu t i t q u i c k l y clears on 
se t t l ing . I t is p rac t i ca l ly tasteless even i n compara t ive ly la rgequant i t ics , 
and many a t t empt s to d is t inguish a sweet taste have proved unsuccess
f u l . T h e t e rm honeydew, therefore, commonly applied t o the f lu id , is 
ha rd ly a descript ive one. I t is ve ry l i k e l y , of course, tha t the l i q u i d may 
conta in sugars not detected b y the human tongue, and this w o u l d 
seem to be indica ted b y the fact t h a t fe rmenta t ion appears to begin i f 
the substance is left exposed. X o chemical analysis of honeydew h:is 
been made." (Op. cit., p. 401.) 

Miss Branch (1913, pp . 81-8")) states tha t y o u n g Entylia sinuata 
Seemed unable to mol t successfully w i t h o u t the presence of ants. T h i s 
fact led her to believe tha t the ants are necessary factors in the life of 
an i n d i v i d u a l membrac id . Funkhouser 's experiments, however, gave 
no suppor t to this theory . Tree-hoppers of m a n y species were reared 
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i n the field and i n the inscctary, w i t h and w i t h o u t ants, and no differ
ence was noted i n the length of the instars or success of the m o l t i n g 
process. 

Kornhauser (1919, p . 54G) gives the fo l lowing account of the manner 
i n wh ich Thclia bimaculata (Fabric ius) is a t tended b y ants. Th i s m e m 
bracid feeds on the sap of the common N o r t h Amer ican locust tree, 
Robinia Pseudo-acacia Linnaeus. I t deposits i t s eggs i n slits i n the ba rk , 
where they remain d u r i n g the w in te r , ha tch ing i n early June. T h e 
first, second, and t h i r d instars occur on the branches, cons tan t ly a t tended 
b y an t s : 

I n m y p r i n c i p a l co l l ec t ing fields [at C o l d S p r i n g H a r b o r , X e w Y o r k ) , Formica 
Iruncieola N y l a n d e r subspec ie s obscurieenlris a n d Cremaslogastcr lineolata Say were the 
ch ie f a n t s a s soc ia t ed w i t h Thelia. W h e n t a p p e d b v the a n t e n n a ; of the a n t s , the 
Thclia n y m p h or a d u l t exudes f rom the a n a l tube a d r o p of c l e a r fluid w h i c h is t a k e n 
b y the a n t w i t h g r e a t a l a c r i t y . T o w a r d the m i d d l e of J u n e , the a n t s b u i l d co l lars 
about the bases of the l o c u s t trees , a n d ins ide these co l lars in the c r a c k s of the b a r k 
a r e to be found h u n d r e d s of Thelia n y m p h s of t h i r d to fifth i n s t a r , q u i e t l y feeding a n d 
u n d i s t u r b e d b y the n u m e r o u s a n t s in a t t e n d a n c e . I n th i s mo i s t s i t u a t i o n , p r o t e c t e d 
f r o m m a n y of t h e i r enemies , the n y m p h s t h r i v e . Formica b u i l d s the p r o t e c t i n g c o l l a r 
of leaves , twigs , a n d b i t s of w o o d ; Crcmaslogaster b u i l d s of s a n d g r a i n s c e m e n t e d 
together . W h e n one b r e a k s the co l lar , m a n y a n t s s w a r m out a n d a t t a c k the i n t r u d e r , 
Formica b i t i n g one's fingers feroc ious ly , w h i l e o thers g r a b the Thelias a n d d r a g t h e m 
in to u n d e r g r o u n d passages . T h e s e p u g n a c i o u s a n t s s e e m to h a v e comple te m a s t e r y 
of the Thelia n y m p h s . 

Membrac ida j are sometimes carried hy ants i n t o the i r formicaries 
(Ens l in , 1911, pp . 1 9 - 2 1 ; W . M . M a n n , 1915, p . 1G2), b u t they usual ly 
die soon, p robab ly due to lack of food. 1 

L a m b o r n (1914) has described in de ta i l several cases of t rophobiosis 
between ants and coccids, membracids , jassids, and psyl l ids in Southern 
Nige r i a . Regarding Leptocentrus altifrons Wa lke r , a t ree-hopper w h i c h is 
i n v a r i a b l y an t -a t tended i n i t s mature and l a rva l stages, he wr i tes as 
fo l lows: "Theso l i c i t ude of ants for the larvte has a ve ry definite object , 
for t hey arc ex t remely pa r t i a l to the f lu id excreted at the anal e x t r e m i t y , 
and I remember seeing a Camponotus akwapimensis v a r i e t y poultoni w i t h 
the caudal w h i p of a membrac id l a rva ac tua l ly in i t s m o u t h . " ( L a m b o r n , 
1914, p . 495.) I have on several occasions, i n the Belgian Congo, col 
lected ants wh ich were i n the act of a t t end ing tree-hoppers: so, for i n 
stance, i n A p r i l 1912, a t El isabethvi l le , Ka t anga , a number of workers of 
the common Pheidole inegaccphala subspecies punctulata ( M a y r ) were 

'Additional information eonrerning the relations between Membrarida- and ants is given by Helt 
(IS74). Mrs. Hiec (1S93). Green (1900r). FroKKatt (1902. p. 717), llaer (1903). Huekton (1903. p. 202), 
1'onlton (in Huekton. 1903). Distant (190s. p. 209), EnMin (1911), Mis? ISraneli (1913). Ken-haw (1913), 
Lamborn (1914), and others. 
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busi ly engaged i n l i c k i n g the sweet excretions of some of these hemipter -
ous insects feeding o n a bush; again, a t Welgelegen, K a t a n g a , 
Myrmicaria curnenoides subspecies opacivenlris v a r i e t y congolensis 
(Forel) was found a t t end ing membracids fixed on the calyx of a 
malvaceous p l a n t (Bequaert , 1913, pp . 427 and 428) . B e l l - M a r l e y a t 
D u r b a n , N a t a l , observed t h a t the common South Af r i can tree-hopper, 
Oxyrhachis tarandus (Fabr ic ius) , a t t rac t s great numbers of " s m a l l red 
an ts . " ( D i s t a n t , 190S, p. 209.) 

T h e nurs ing of scale insects b y ants has repeatedly been no t iced 
b y Cockerel l , Newstead, K i n g , a n d others. 1 A rather in te res t ing phase 
is offered i n the case of various ants w h i c h keep coccids inside the 
swellings of myrmccophytes . Z i n i n i e r m a n n found Lccanium lenebri-
cophilum Green at Bu i t enzorg , Java, together w i t h a n t s i n l i v i n g b r a n c h e s 
of Erythrina lithosperma B lu inc (Green, 1904, p . 204). I n southern 
Europe, Crematogasler Scutellaria (O l iv ie r ) and Camponotus pubescens 
( M a y r ) often become h a r m f u l to o l ive trees b - the care they bestow 
upon scale insects (Peragallo, 1882). Kcuchenius (1914,1 and b) holds 
the v iew t h a t (Ecophylla smaragdina is v e r y noxious to coffee p lan ta t ions 
th rough i ts habit of keeping and pro tec t ing i n i ts nests the green coffee 
scale, Lccanium viridc, one of the most serious pests to the coffee tree. 
Gowdey (1917) also ment ions that the root fo rm of Pseudococcus citri, 
a parasite of coffee, orange, lemon, and cacao in Uganda , is a t tended b y 
the ant Pseudolasius gowdcyi Wheeler. 

Mos t of the wood-bor ing ants ei ther accommodate themselves 
to pre-existeut galleries made b y other insects or a t t ack dead wood o n l y . 
Occasionally they find the i r way i n t o houses. Forel (1S74) and R. B r u n 
(1913) have described cases i n w h i c h populous colonies of the European 
Camponotus lignipcrdus and C. herculeanus had excavated the beams, 
window-si l l s , and other wooden par ts of bu i ld ings . Cer t a in carpenter 
ants of temperate regions (Camponotus lignipcrdus, C. herculeanus, C. 
pubescens, and others) extend the i r bur rows i n t o heal thy wood (Fore l , 
1874); they may thus become ve ry destruct ive i n forests, the more so 
since they a t t r ac t woodpeckers, wh ich bore large access-holes th rough the 
perfectly hea l thy outside layers of the tree in order to feed on the carpen
ter ants and the i r b rood . S. A . G r a h a m (191S) describes how carpenter 
ants of an unident i f ied species are rcs iwnsiblc for great damage to s t a i id -
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ing wh i t e cedar i n Minneso ta , at least t w e n t y per cent of the trees cu t 
showing ant i n j u r y to the s t u m p . I n this ease, so far as observed, the 
an t never a t tacks a sound tree, but a lways gains entrance th rough a 
w o u n d or decayed spot. W h e n a colony has been established i n a tree, 
the ants usual ly w o r k wel l above the ro t t en area i n t o the sound hear t -
wood , honey-combing the tree w i t h long i tud ina l galleries u n t i l there is 
often on ly a t h i n ou te r shell ot solid wood. F r o m the ma in nest they cu t 
openings to the outside, f requent ly fo l lowing a k n o t , t h rough which the 
sawdust can be cast and th rough wh ich the inhab i t an t s m a y pass to and 
fro . A n t s which make the i r galleries i n the bark (such as m a n y sjxH-ies of 
Ijeplolhornx) usual ly do not b u r r o w beyond the external dead layers and 
occasion l i t t l e or no damage, except i n eases where the bark itself is of 
economic va lue : Camponotus herculeanus vagus (Scopoli) and Cremato
gasler scutcllaris ( O l i v i e r ) arc credited w i t h des t roving the bark of cork-
oaks i n southern Europe and N o r t h Af r i ca (Macei ra , 1904; Emery , 190S; 
Scurat , 1901; A . Kraussc, 1913 and 1919). 

- H a r v e s t i n g ants have often been accused of depredations in cereal 
fields, b u t these charges arc apparen t ly m u c h exaggerated. E m e r y 
(1891, pp. 170-177), i t is t rue , has observed i n I t a l y t ha t species of Messor 
ac t ive ly engage i n ca r ry ing off gra in d u r i n g the harvest. I t does n o t 
seem, however, t h a t the damage thus done could be v e r y serious, since 
harvester ants collect m a i n l y seeds of weeds and w i l d grasses. Y e t i n 
cer ta in regions of N o r t h Afr ica , where colonies of .iressor are v e r y numer
ous, the gra in these ants store away m a y amoun t t o an appreciable 
p o r t i o n of the harvest . Ducel l ier (1912) estimates t ha t , i n Alger ia , 
Afessor barbarus collects 50 to 100 l i ters of wheat f rom each hectare. J . 
P<5rez (1903, pp . x x x i v - x x x v ) has recorded cases i n w h i c h Messor bar
barus stole freshly sown carrot-seeds an i l also the r ipe seeds of coriander 
i n a vegetable garden near Bordeaux. S i m i l a r l y , Koningsberger (190S, 
p . 99) , i n Java, blames Plagiolc/ns longipes (Jerdon) w i t h s teal ing 
p lan ted seeds of tobacco. 

A few species of ants are common ly found i n houses, boats, and 
ships; they are spread b y commerce to considerable distances, and 
r a p i d l y become cosmopol i tan . 1 Such domestic species i n the Belgian 
Congo include, among others, Monomorium pharaonis (Linnaeus), 
Tetramorium similliinum ( F . S m i t h ) , and especially the m a n y forms of 
Pheidole mcgacephala (Fabr i c ius ) ; the last-named is the famous house 
ant of M a d e i r a (O. Heer, 1852 and 1850), which has now established i t -

'Donisthorpe (1915. pp. 33-1 -3."J0) has given an interesting account of the exotic ants which have 
been introduced into Ilrilain. His list includes fifty-one species, but only a small number of these have 
established themselves there; they are most commonly found in hothouses. 
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self everywhere i n the tropics and subtropics. ' I n the Congo, the large 
workers of a fo rm of Camponotus maculalus can also f requent ly be seen 
at n ight i n houses i n search of food. T h e y arc pa r t i cu l a r ly fond of 
sweets, of which they may absorb considerable quant i t ies , the i r gaster 
then becoming grea t ly dis tended. A t K h a r t u m , cases of cedema of the 
eyelids have been ascribed to the bites of ants (Chalmers, 1918). Y e t 
even these domestic ants should not be considered w h o l l y noxious, be
cause m a n y of t h e m are t o a large extent carnivorous, thus des t roy ing 
great numbers of roaches, larva? of flics, and other indoor pests (see 
I l l i n g w o r t h , 1913 and 1917). Perhaps the most dreaded of these house 
ants are the fire-ant, Soknopsis geminala (Fabr ic ius ) , a ve ry pugnacious 
species w i t h a severe s t ing , and the Argen t ine an t , Iridomyrmex humtlis 
M a y r , wh ich is becoming a serious nuisance i n m a n y subt ropica l coun
tr ies . 1 

B y far the m a j o r i t y of ants afford t o the vegeta t ion a ve ry effective 
pro tec t ion , des t roying a large number of phytophagous insects. 3 Fore
most i n th is respect are the d r ive r ants ( E c i t o n i n i i n Amer ica , D o r y l i n i 
i n the O l d W o r l d t rop ics ) , w i t h the i r populous colonies and wander ing 
habi ts , and also the m a n y , h i g h l y carnivorous Ponerina?.'1 

The wander ingarmiesof South Amer ican Ec(7oHshavc been described 
b y I I . W . Bates (18G3, p. 354), Be l t (1874, p . 17), and m a n y others. 
Perhaps R i c h a r d Spruce's account (190S, I I , pp . 370-373) gives the 
clearest idea of the usefulness of the i r operations and i t is in teres t ing 
enough to be quoted at l e n g t h : 

K c i t o n s or foraging a n t s (ca l l ed C a z a d o r a s in P e r u ) s e e m to l>c t rue w a n d e r i n g 
hordes , w i t h o u t a se t t led h a b i t a t i o n ; for a c e r t a i n n u m b e r of • them m a y a l w a y s be 
seen c a r r y i n g p u p a 1 , a p p a r e n t l y of the ir o w n spec ies ; b u t they s o j o u r n s o m e t i m e s for 
s evera l d a y s w h e n e v e r t h e y come upon su i tab le food a n d lodging. . . . 

T h e fir*t t ime 1 s a w a house i n v a d e d b y C a z a d o r a s w a s in N o v e m b e r 1S55, o n 
the forest s lope of M o u n t C a m p a n a , in the E a s t e r n P e r u v i a n A m i e s . I h a i l t a k e n u p 
m y a l n x l e in a s o l i t a r y I n d i a n h u t , a t a height of 3 ,000 feet, for the s a k e of d e v o t i n g a 
m o n t h to the exp lorat ion of tha t in teres t ing m o u n t a i n . T h e w a l l s of the h u t w e r e 
mere ly a s ingle row of s t r i p s of p a l m trees, w i t h spaces be tween t h e m w i d e enough to 
a d m i t larger a n i m a l s t h a n a n t s . O n e m o r n i n g soon after s u n r i s e the h u t w a s s u d d e n l y 
tilled w i t h large b l a c k i s h a n t s , w h i c h r a n n i m b l y a lx i i i t a n d tr ied the i r teeth on e v e r y 
th ing . M y c h a r o u i p r o v e d too tough for t h e m ; but t h e y m a d e s h o r t w o r k of a b u n c h 

'I'hrulolr mronrrphaU has of laic 1M en replaced a« house ant in Madeira by the Amrnline ant, 
Iri'lomyrmrx humiliMt 

1 \nt» more commonly found in or near house* in India are. according to Assnnith (1P07, p. 302), 
Vrtnnltp\* lonfftrnrniM (l^itreille) and Monomorium phnmvnia (Litiuiclis). 

•The activity of anln in dentroyitig noxious inneri* H A S di*ru**cd in detail l<y,ll. Stit i (1U17) in a 
lecent jin[H>r Dclpino (1S7A. p Mi) expressed the view that " the ant* are the chief ecpnhhratiriK and 
moderating factor* affecting phytophagous insert*." perhaps a somewhat overdrawn statement 

'Some of the Afrirnn Pnttertnii' are almost exclusively icrmituphagou*. See, for instance, the ac
count* of the halnt* of MfQApontm Jtttrni (p. (13). I'altuthyrrut farulua (p Hi), and othcis. 
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of r ipe p l a n t a i n s , a n d rooted out c o c k r o a c h e s , sp iders , a n d o t h e r s u c h l i k e den izens of a 
forest h u t . S o long a s they were left u n m o l e s t e d , t h e y a v o i d e d the h u m a n i n h a b i t a n t s ; 
b u t w h e n I a t t e m p t e d to b r u s h t h e m a w a y they fell u|>on m e b y h u n d r e d s a n d bi t a n d 
s t u n g fiercely. I a s k e d the I n d i a n ' s wife if w e h a d not be t ter t u r n out a w h i l e a n d l eave 
t h e m to the i r d i v e r s i o n s . " D o they a n n o y y o u ? " sa id she . " W h y , y o u see it is 
imposs ib le for one to w o r k w i t h the a n t s r u n n i n g over e v e n - t h i n g , " repl ied I . W h e r e -
u | w n she filled a c a l a b a s h w i t h cold w a t e r , a n d going to the c o m e r of the h u t 
w h e r e the a n t s s t i l l c o n t i n u e d to s t r e a m i n , she d e v o u t l y crossed herself, m u t 
tered some i n v o c a t i o n or e x o r c i s m , a n d s p r i n k l e d the w a t e r gent ly over t h e m . T h e n 
w a l k i n g q u i e t l y r o u n d a n d r o u n d the h u t , she c o n t i n u e d her as|>ersioii on the m a r a u d 
ers , a n d t h e r e b y l i t e r a l l y so d a m p e d the i r a r d o u r tha t they began to beat a re t rea t , 
a n d in ten m i n u t e s not a n an t w a s to l>c seen . 

S o m e y e a r s a f t e r w a r d s I w a s re s id ing in a farm-house on the r i v e r D a u l e , near 
G u a y a q u i l , w h e n 1 wi tnessed a s i m i l a r i n v a s i o n . T h e house w a s large, of two 
stories , a n d b u i l t chief ly of b a m b o o - c a n e — t h e w a l l s be ing mere ly a n o u t e r a n d 
a n i n n e r l a y e r of c a n e , w i t h o u t p las ter ins ide or out , so that t h e y h a r l w u r e d vast 
n u m b e r s of c o c k r o a c h e s , scorp ions , r a t s , mice , ba t s , a n d even s n a k e s , a l t h o u g h the 
l a t t e r abode chief ly in the roof. N o t w i t h s t a n d i n g the s ize of the house, e v e r y r o o m 
w a s speed i ly filled w i t h the a n t s . T h e good l a d y has tened to fasten u p her fresh ine. it , 
fish, sugar , e tc . , in safes inaccess ib le e v e n to the a n t s a n d I w a s p r o m p t to i m p a r t m y 
exper ience of the efficacy of b a p t i s m b y w a t e r in r i d d i n g a house of s u c h pests . " O h , " 
s a i d she l a u g h i n g l y , " w e k n o w a l l t h a t ; b u t let t h e m first h a v e t i m e to c lear the house 
of v e r m i n ; for if e v e n a r a t or a s n a k e be caught n a p p i n g , they wi l l soon p i c k h i s 
l iones ." T h e y h a d been in the house but a v e r y l i t t le wh i l e w h e n we h e a r d a g r e a t 
c o m m o t i o n ins ide the wa l l s , chief ly of mice c a r e e r i n g m a d l y about a n d u t t e r i n g t e r r i 
fied s q u e a l s ; a n d the a n t s were a l l owed to r e m a i n thus , a n d h u n t o v e r the house a t 
w i l l , for three d a y s a n d n ights , w h e n , h a v i n g e x h a u s t e d the ir l eg i t imate g a m e , they 
l w g a n to be t roub lesome in the k i t c h e n a n i l on the d i n n e r - t a b l e . "Sow," s a i d D o n a 
. l u a n i t a , " i s the t i m e for the w a t e r c u r e " ; a n d she set her m a i d s to s p r i n k l e w a t e r 
over the v i s i tors , w h o a t once took the h i n t , ga thered u p the ir s c a t t e r e d s q u a d r o n s , 
re formed in c o l u m n , a n d r e s u m e d their m a r c h . W h e n e v e r the ir inqu i s i t i ons b e c a m e 
t roub lesome to m y s e l f d u r i n g the three d a y s , I took the lil>erty to s c a t t e r a few s u g 
gest ive d r o p s a m o n g t h e m , a n d i t a l w a y s sufficed to m a k e t h e m t u r n as ide ; b u t a n y 
a t t e m p t at a forc ible e j e c t m e n t they were sure to resent w i t h tooth a n d t a i l ; a n d the ir 
bite a n d s t i n g were r a t h e r formidable , for t h e y were large a n d l u s t y nut s . F o r w e e k s 
a f t e r w a r d s the s q u e a k i n g of a mouse a n d the w h i r r i n g of a c o c k r o a c h were s o u n d s u n 
h e a r d in t h a t house . 

I n the i r general economy and behavior, the Af r i can D o r y l i n i differ 
bu t l i t t l e f rom the E c i t o n i n i , as can be seen f rom various descriptions of 
the i r m a r a u d i n g columns quoted i n Prof. AYheelcr's Repor t of the Congo 
ants (pp. 40 -49 ) . I t may, however, be noted tha t the i r armies are 
apparen t ly much more populous than those of the ecitons and also more 
troublesome when i n v a d i n g human dwell ings. A rather successful 
me thod of keeping them away f rom inhab i ted places consists i n m a k i n g a 
barrage of hot ashes across the i r h ighways . 

http://ine.it
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Whoever has seen the a lmost fabulous numbers of i nd iv idua l s i n 
the ant armies of the t ropics can have no doubts as to the benefit t hey 
afford the vegeta t ion b y des t roying caterpil lars and other noxious insects. 
Since i t is ev iden t ly the general impression tha t d r ive r ants i n d i s c r i m i 
nate ly destroy a l l " p e s t s " w i t h i n the i r reach, I should l ike to call a t t e n 
t i o n to some curious experiments w i t h D o r y l i n i made b y Swynne r ton 
U91G) i n South East Rhodesia. H i s observations indicate how careful 
one must be i n a p p l y i n g general formula) to the in ter re la t ions of l i v i n g 
beings. Af t e r g i v i n g an impressive account of the columns of d r ive r ants 
(Dorylus nigricans v a r i e t y molcstus Gerstaecker) w h i c h "seize on any 
poten t ia l pre}' , f rom a m i n u t e beetle to a cow, tha t is so foolhardy as t o 
approach t h e m , " Swynne r ton describes w i t h m u c h deta i l his experi
ments to ascertain whether any non- f ly ing insects arc safe f rom these 
marauders. T h e unexpected conclusion was reached tha t these ants 
show s t rong preferences " r e a d i l y t a k i n g some animals when they w o u l d 
not take others a t a l l , and when fa i l ing i n the i r a t tacks on ye t others ." 
A m o n g the insects lef t unha rmed b y the ants of one of the columns were 
certain beetles (Mylabris, Epilachna) and caterpil lars (Amauris, Acrzea). 
" A small sciarid fly (Apelmocreagis thoracica M a c q . ) had been set t led 
on the g round r igh t amongst the ants , nei ther t a k i n g any notice of t hem 
nor d r awing an a t t ack . I captured and disabled i t and placed i t back 
amongst t hem, b u t tho numbers, I m i g h t say hundreds, inspected i t , 
of ten passing thei r antennae over i t , a l l moved on and no a t t ack whatso
ever was made." T h e eggs and ve ry y o u n g larvae of most Rhopaloccra 
experimented w i t h were found to be qu i te unacceptable to d r ive r ants . 1 

Swvnner ton ' s experiments, however, do no t ma te r i a l l y detract f rom 
the t o t a l of the h i g h l y beneficial a c t i v i t y of the d r ive r ants w h i c h , i n 
deed, are a blessing to a l l t r op i ca l cultures. As Vosscler (1905, p . 29S) 
states, ' ' i n a given t ime they destroy more insect v e r m i n t h a n a l l o ther 
insect-eating animals (birds, l izards, tu r t l es , frogs, spiders, etc.) together, 
since they clean out to a certain dep th the ent i re field invaded b y t h e m . " 
T h e invasions of these H u n s of the insect -world should be welcomed b y 
all agr icul tur i s t s i n t rop ica l regions, even i f the i r pugnacious character 
and great numbers make them troublesome a t t imes to human beings 
and domestic animals . 

I n Europe, foresters generally believe, apparen t ly w i t h good reason, 
t ha t trees which a t t r a c t ants or are surrounded by ant nests aro less 

' M I W I . I J I I K m i l Chapin inform ma that. according to their observations, driver anta arc unable to 
u k e hold of the larva* of Drrmtutt. evidently flue to the abundant coaling of hairs am] also to the manner 
in which these larva* can bend their Ixxly. They frequently witnessed tha unsuccessful attempt* of one 
or even several driver ants to grasp a OrrmrrttM larva. 
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suhjcct to the a t tacks of caterpi l lars and other noxious insects.' T h e 
very populous colonies of cer ta in species o f Formica prove most valuable 
i n th is respect. Forel has calculated tha t a large colony of the European 
Formica rufa d a i l y destroys at least 100,000 insects. Cer ta in plants 
possess various organs, such as nectaries and myrmecodomat i a , w h i c h 
are of ten u t i l i zed b y the ants . Whether these structures arc 
in tended merely to a l lure the ants wh ich w o u l d thus fo rm a body-guard 
to the p l an t , as Dc lp ino and other botanis ts have believed, is a much dis
cussed problem and w i l l be considered more in de ta i l elsewhere. 

The p ro tec t ion afforded to the vegetat ion b y m a n y ants is so e v i 
dent t ha t i t has been employed b y some of the most progressive agr icu l 
t u r a l people, such as the Chinese and the M a l a y s . 1 I n Southern China 
and Indo -Ch ina i t is an ancient custom to place the nests of cer ta in i n 
sectivorous ants i n the trees; i n th is way orange and mandar ine trees 
are said to be kep t free f rom caterpi l lars ( M c C o o k , 18S2). Such use 
was recorded as ear ly as 1640, and E m e r y ident i f ied the ant i n quest ion as 
CEcophylla smaragdina, the common s i lk ant or red tree-ant of the O l d 
W o r l d t ropics . 8 T h e Javanese of cer ta in d is t r ic ts use ant nests, again 
p robab ly those o f CEcophylla, t o pro tec t the i r mango-trees f rom f r u i t -
bor ing weevils, Cryptorhynchus mangiferx (Fabr ic ius ) , and , i n order to 
give the ants a broader field for the i r ac t iv i t ies , the various trees of a 
p l a n t a t i o n are connected b y means of bamboos (Vorde rman , 1S95). 4 

T h e benefit der ived f rom the presence of the predaeeous CEcophylla is, 
however, p a r t l y offset b y the fact tha t these ants usual ly keep coccids 
and peculiar caterpi l lars w i t h i n the i r o w n nests, as shown b y ma in -
observers ( F . P. D o d d , 1902; M a x w e l l - L e f r o y and H o w l e t t , 1909, pp . 
230 -231 ; G . H . D u t t , 1912; Keuchcnius , 1914a and 19146). 

Var ious a t t empt s b y agr icul tur is t s to make a more direct use of 
pro tec t ion b y ants have not thus far proved ve ry successful. Perhaps 
m a n y of these experiments have failed f rom lack of proper knowledge of 

'UaUeburg. 1844. I l l , p. 42; lSOfl. I , p. 143; 1M1S. I I , p. 429. Judeieh and Xitsehc, I S M . I n.717. 
'Popenoe (1021) haa recently called attention to the uae of certain unidentified anta by the Arabs of 

Yemen to combat insects noxious to date-palma. l ie quotes P. K. Hotta US41, 'Relation d'un voyage 
dans I'Venien,' (Paris), p. 15o] who says he verified the fact and who credits ForskAI with having first 
observed it about 17G4._ In rorskal's posthumous work, however, edited by Xiebuhr [1773, 'Deserip-
tioncs animalium quic in itinerc orientali observavit, '(Copenhague), p. S'd. under the name Formia 
animosa the ̂ following rather obscure statement appears: " Welcome to gardeners because of the useful 
animosity with which it pursues the ' Dharr' ants perniciously infesting Vhanix darlj/tiftr. T o this war 
it is led by heaping up ' l l c m l ' (camel excrement) as its imperial reward." I have been unable to find 
additional information on this subject in Xiebuhr's account of his travels with Forakal in Arabia fin 
Pinkerton, J . , 1911. ' A general collection of the best and most interesting voyages and travels.' 
(London), X . pp. 1-221|. 

'Finery, C , ISS9, p. 15 of separate. Emery received his specimens from Hangkok. Dr. C . W. 
Ifoward recently sent Prof. Wheeler ants used for similar purposes by the Chinese near Canton; they 
also belong to (EcophylU tmtraodina. 

*In the Congo the silk nests of QZcophyth are very frequently found in fruit-trees and in coffee and 
rubber plantations. 
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ant IxMiavior. T h e Guatemalan kelep-ant, Ectatomma tuberculatum 
(O l iv i e r ) , in t roduced .some years ago i n t o Texas for the purpose 'o f 
ex t e rmina t ing the co t ton bol l weevi l (Anthonomus grandis Boheman) , 
apparent ly has not i n any w a y helped con t ro l th is i l l - reputed pest. 1 

Solcnopsis geminata (Fabr ic ius) , the " f i r e - a n t " of the warmer regions 
of the w o r l d , appa ren t ly is a much more powerful enemy of the bo l l 
weevi l (SV. D . H u n t e r , 1907; W . E . H i n d s , 1907). I n cer ta in par ts o f 
B r a z i l , the " fo rmigas euyabanas," Prenolepisfulva M a y r , s a r e considered 
very effective i n f igh t ing the leaf -cu t t ing ants ( " s a l i v a s " or A t t i n i ) , 
though there seems to be bu t l i t t l e founda t ion for th is belief ( H . v . 
I h c r i n g , 1905 and 1917; A . da Costa L i m a , 1916). F . v . Faber (1909) 
claims tha t i n Java " a black an t , 3 to 4 m m . l o n g , " b u t no t otherwise 
ident i f ied , successfully controls the bugs of the genus Helopeltis i n cacao 
planta t ions . Perhaps this is Dolichodcrus bituberculatus M a y r , an ant 
w h i c h , according t o dc Lange (1910) and M o o r s t a t t (1912), is used i n 
Java to combat these same Helopeltis of cacao. 

Accord ing to R o t h n e y (1SS9, p . 355), t w o ants, Monomorium 
salomonis (Linnaeus) and Solenopsis geminata (Fabr ic ius) , arc deliber
a te ly in t roduced i n t o warehouses i n M a d r a s to check the depredations 
of w h i t e ants. " T h i s practice is not u n c o m m o n i n N o r t h e r n I n d i a and 
the natives o f I n d i a are fami l ia r w i t h the k i n d of ant wh ich should be 
brought i n " ( M a x w e l l - L e f r o y and H o w l e t t , 1909, p . 226) . 

Ano the r sendee of ants which should not be overlooked b y ecolo-
gists is their ceaseless a c t i v i t y i n excavat ing, t r anspor t ing soil particles, 
and hastening the decay of organic substances. The i r m u l t i p l e bur rows , 
ex tending in a l l direct ions underground, b r ing about a ve ry thorough 
ven t i l a t i on of the soil and an easy and even d i s t r i b u t i o n of mois ture . 
T h e v comminu te and b r i n g to the surface a large q u a n t i t y of soil and 
subsoil , often f rom a considerable dep th , and leave i t exposed to the 
weather ing ac t ion of the meteoric agents. Fur the rmore , they in t roduce 
i n t o the i r subterranean excavations much organic ma t t e r wh ich thus 
more readi ly decays and i n t u r n yields acids tha t act upon the soil . 

O w i n g to the hidden habi ts and m i n u t e size of most ants , t he i r 
impor tance as geologic agents m a y be easily lost sight, of, especially i n 
temperate regions. I n t rop ica l and subt ropica l countries the result o f 
the i r t o i l is often much more apparent , though i t rare ly approximates 

•So- various pa|wr« by O F . Cook (101)4. HKM. ami l'KKt) ami their criticism by Wm XI Whcelrr 
(1004. 11105*. ami MOO). A list of ants known.to prey on the rotton bolt weevil is given by W. l'irrce 
( U> 12. riii. (50 73) 

*\U>o railed "form\0Ai etArrnar*" or "formw,\a parjpudi/a*"; various othpr species of ants are 
occasionally taken for "rwyj&ana*." 
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t h a t produced b y termites . O n l y cer ta in species of Formica in temperate 
Europe and N o r t h Amer ica construct m o u n d or h i l l nests of sufficient size 
or number to a t t r ac t much a t t e n t i o n ; w i t h t hem, the accumula t ions 
consist of a smal l part of excavated soil , most of the mater ia l being 
gathered i n the v i c i n i t y b y the workers . T h e conical mounds of the 
N o r t h Amer ican Formica exscdoides sometimes reach a meter i n height 
and t w o to three meters i n diameter at the base, whi le those of the 
European F. rufa often are much larger (over t w o meters high and e igh t 
to ten meters i n d iameter ) . 

T h e crater-shaped or conical mounds of cer ta in N o r t h Amer i can 
harves t ing ants are p a r t l y made of ear th brought f rom underground 
excavations. Those of Pogonomyrmcx barbatus subspecies inolefac,icns 
m a y a t t a in one t o t w o meters i n diameter and fifty centimeters i n height , 
whi le i n the common P. occidental is t hey are b u t l i t t l e smaller and often 
f o r m extensive colonics (Headlcc and Dean , 190S; Wheeler, 1910). 
Ischnomyrincx cockcrclli, of the southwestern U n i t e d States, surrounds 
the entrance to i t s nests w i t h huge craters, f rom s ix ty centimeters to t w o 
meters i n diameter and f rom 0.2 to 0.5 centimeters i n height , b u i l t of 
coarse desert soil i n t e r m i n g l e d w i t h pebbles sometimes t w o centimeters 
i n diameter (Wheeler, 1910, p . 281). 

T h e vo lume of mate r ia l moved b y some of the leaf -cut t ing ants 
( A t t i n i ) of t rop ica l Amer ica is m u c h greater than i n any of the cases 
ment ioned above. H . v . I he r i ng (1S82), Gounelle (1896), and Branner 
(1896, 1900, 1910, 1912) have called a t t en t i on to the impor tance of these 
insects as geologic factors. I n cer ta in parts of Braz i l the ant h i l l s of the 
saviva (A-tta specie-., p robably cephalotcs) are so large and numerous t h a t 
they become a remarkable feature of the landscape. A t one place in the 
B i o U t inga region, i n the in te r io r of Bahia , where the forest had been 
cleared away so tha t the mounds were vis ible , Branner counted f i f t y -
three of t hem w i t h i n an area of 10,000 square meters. T h e i r bases cov
ered close t o one-f i f th of the t o t a l space under consideration and the i r 
v o l u m e was es t imated a t 2225 cubic meters. T h e cubical contents of the 
mounds , i f evenly d i s t r i bu t ed over the ent i re 10,000 square meters, w o u l d 
have been 22.25 centimeters t h i c k . I n th is case, the height of the an t 
h i l l s va r i ed f rom 1.2 to 4.5 meters, w i t h an average of 2.5 meters. These 
were no t the largest seen, for on the upper drainage of the R io U t i n g a , 
Branner measured mounds of leaf-cutters five meters high and sixteen 
or seventeen meters in diameter a t the base, each con ta in ing abou t 340 
cubic meters o f ea r th . T h e i l lus t ra t ions i n Branner ' s latest papers (1910, 
1912) r e m i n d one of s t r i k i n g l y s imi lar landscapes w i t h scattered t e rmi t e 
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h i l l - i n m a n y parts of t rop i ca l A f r i c a (see P I . X V ) . A considerable 
amount of l i v i n g vegetable m a t t e r is carried b y the leaf -cu t t ing ants 
i n t o the inner chambers of the i r nests, where i t is cut up and worked i n 
the i r mushroom-beds; vegetable substance is thus r ap id ly t ransformed 
i n t o minera l m a t t e r and rendered avai lable to new p l an t -g rowth . 

T r u e m o u n d - or h i l l - b u i l d i n g ants are not found i n t rop ica l A f r i c a ; 
m a n y species, however, b u i l d small crater-shaped accumulat ions o f 
ear th at the entrance to the i r nest. Those of the seed-storing Messor 
are often ve ry conspicuous i n the a r id par ts of the con t inen t ; t he i r 
craters sometimes measure a meter or more across and the ear then wal ls 
m a y reach twen ty - f ive centimeters i n height (Passargc, 1904, p p . 290¬
295; see also the photograph of a nest of Messor species t aken b y M r . 
K i n g on the A t h i Plains , B r i t i s h East Af r i ca , P I . X X V I , fig. 1). T h e 
d r ive r ants, when establishing the i r t empora ry abodes, often excavate 
considerable quant i t i es of soi l , as is shown b y M r . H . Lang 's photograph 
of a nesting site of Dorylus (Anomma) wilverthi E m e r y (P I . I I ) . 

T h e fo l lowing chapters deal w i t h m a n y other ac t iv i t ies b}- w h i c h 
ants come i n t o direct contact w i t h p lants . T h e y w i l l fu r the r emphasize 
the impor tance of ants i n the economy of na ture , i n w h i c h they m u s t 
undoub ted ly be regarded as the d o m i n a n t insects (Wheeler) . F r o m the 
nar row point of v i ew of h u m a n interests, b y far the greatest niomber of 
ants are indifferent or negligible organisms, c i ther because of the i r smal l 
size and scarci ty of the i r colonics, or because t hey avo id the v i c i n i t y of 
man's ac t iv i t ies . W i t h regard to the compara t ive ly few species t h a t are 
of economic impor tance , " a considerat ion of a l l the facts forces us t o 
admi t , w i t h Fore l , t h a t as a group ants are eminen t ly beneficial and t h a t 
for th is reason m a n y species deserve our p ro tec t ion . Some of our species, 
however, are cer ta in ly noxious, and these offer s t rong resistance to a l l 
measures for the i r ex t e rmina t ion , owing to the tenac i ty w i t h wh ich they 
c l ing to their nest ing sites, the i r enormous f e r t i l i t y and the res t r ic t ion of 
the reproduct ive funct ions to one or a few queens t h a t arc able to resist 
destruct ion b y l i v i n g i n the inaccessible penetral ia of the i r nes ts" 
(Wheeler, 1910, p . S). 

A n t s as Agents i n the P o l l i n a t i o n of Flowers 
I n K n u t h ' s celebrated ' H a n d b o o k of Flower P o l l i n a t i o n ' 1 ants are 

dismissed w i t h the br ief s tatement tha t they " f r e q u e n t l y occur as 
ravagers of flowers, for wh ich reason bcew has termed thein dysiropou*." 

'i:nitlii>li translation. Oxfnr.lt. t'«x., | , | , Ins. 

http://Oxfnr.lt
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Perhaps even i n temperate zones this is not en t i r e ly t rue , and i t is diff icult 
to believe tha t , i n Umbel l i fene and other flower associations w i t h freely 
exposed nectar on wh ich ants are most commonly met w i t h , these insects 
are no t a t least effective agents of gc i tonogamy. I n the t ropics , more
over, ants arc so abundant everywhere tha t ve ry l i k e l y they arc of even 
greater impor tance as carriers of pol len, the more so since m a n y trees 
and shrubs of t r o p i c a l forests bear flowers on the i r o ld wood on the v e r y 
h ighways of the ants , so to speak. One m i g h t even venture to suppose 
t h a t caul i f lory is m a i n l y of use to the plant i n t ha t the flowers are thus 
placed w i t h i n easy reach of p o l l i n a t i n g ants. Indeed, the question as t o 
the o r ig in and significance of caul i f lory i n t rop ica l trees and shrubs has 
no t thus far been sat isfactor i ly answered. Wal lace 1 regards i t as an 
adap ta t ion to po l l i na t i on b y butterf l ies , w h i c h , he says, keep to the 
unde rg rowth of the forest and rare ly ascend to the crown of the trees. 
H a b c r l a n d t (1893, p . 132) argues t h a t m a n y of the caul inary flowers 
are d u l l colored and also otherwise bu t l i t t l e adapted to Lep idop tora , 
and , f r o m m y personal experience i n the I t u r i forest, I must agree w i t h 
h i m . I cannot recall a single instance i n w h i c h I saw caul inary flowers 
v i s i ted b y but terf l ies and I grea t ly doubt whether Wallace's explanat ion 
was founded on ac tua l observat ion. I n Habc r l and t ' s op in ion , caul i f lory 
is mere ly the result of a tendency to a more complete d iv i s ion of labor , 
resul t ing i n a sharper d i f ferent ia t ion between the ass imi la t ing and 
the reproduc t ive par ts o f the p l an t . E v i d e n t l y A . E . W . Schhnper 
(1903, p . 338) is also satisfied w i t h a mere physiological so lu t ion when he 
supposes tha t the frequent occurrence of caul i f lory among t rop ica l trees 
is due t o a weaker development or s l ighter degree of roughness of the 
ba rk . 

T h e foregoing remarks w i l l suffice to show tha t the relat ions between 
ants and eauliflorous p lants are w o r t h y of fur ther a t t e n t i o n . I n his 
biological studies of t rop i ca l flowers, H . W i n k l e r (1900) enumerates a 
number of plants in Cameroon wh ich he asserts are po l l ina ted b y ants, 
though he docs no t enter i n t o details nor describe any adapta t ions of the 
flowers to th i s peculiar mode of fecundat ion. I t is in teres t ing to note 
tha t most of the species thus ment ioned by W i n k l e r are eauliflorous 
trees or shrubs. T h e cacao tree (Thcobroma Cacao) affords a classical 
i l l u s t r a t i on of caul i f lory, i ts flowers being borne on bo th stem and ma in 
branches; i n th is case G . A . Jones (1912), f rom his experiments carr ied 
o n i n D o m i n i c a , West Indies, has reached the conclusion that ants are 
i n al l p r o b a b i l i t y the chief agents of po l l i na t i on . 

MS91, 1 Natural selection and tropical nature,' (Londou), p. 244. 
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H . N . R id ley (1910, pp . 4G1—102) has made some in te res t ing o b 
servations in Singapore on cer ta in species of the anonaceous genus 
Guniotltalamus, no t ab ly 0. Ridleyi K i n g , wh ich produce the i r flowers i n 
masses at the base of the tree. 1 

T h e flowers are of large s ize a m i du l l r e d d i s h in color . T h e y are a l m o s t i n v a r i a b l y 
c o v e r e d b y a nest of v e r y s m a l l b l a c k a n t s , w h i c h pile u p p o w d e r y soil a l l over t h e m , 
so that they are often qu i te concea led . I t w o u l d , I t h i n k , be diff icult for a bee o r 
o t h e r insect to get to the h o n e y of these flowers t h r o u g h the nest , y e t I t h i n k no s|>ccies 
of the genus frui t s so r e g u l a r l y or h e a v i l y as does Coniothalamus Ridleyi. T h a t the 
a n t s are d i s t i n c t l y a t t r a c t e d b y the ( lowers, is c l ear f rom the fact t h a t the flowers 
f r o m the t r u n k w h i c h are too h igh u p for the a n t s to cover w i t h the nest are genera l ly 
dense ly c o v e r e d b y a s w a r m of the insec t s . O w i n g , however , to the m i n u t e n e s s of the 
a n t s a n d the di f f icul ty of m a k i n g o b s e r v a t i o n s in s u c h a m a s s of t h e m , I h a v e Ix-en 

^ ^ f f i l e to def inite ly dec ide w h e t h e r the a n t s do a c t u a l l y fert i l ize the flowers b y c o n 
v e y i n g the ] K ) l l c n f rom one to the other , b u t I c a n not see a n y o ther w a y in w h i c h the 
fer t i l i za t ion c a n be effected. T h e a n t s genera l ly t h r o w u p the m o u n d s over the flowers 
before the b u d s o|>en, as if in a n t i c i p a t i o n of the honey w i t h i n the flowers. I n most 
species of the genus the flowers are b o r n e on the b r a n c h e s or u p p e r p a r t of the s t e m , 
a n d a r c br ighter in color , w h i t e or orange , a n d these a r e not h a u n t e d b y a n t s , b u t 
doubt l e s s fer t i l i zed b y h y m e n o p t e r o u s or d ip terous insects . I f the flowers of G. 
liidleyi are , as I bel ieve , fert i l ized b y a n t s , the i r pos i t ion a t the base of the s t e m m a y 
be t a k e n a s a modi f icat ion to t h a t e n d . T h i s , however , c o u l d not be c lassed a s 
s y m b i o s i s , but r a t h e r as a modif icat ion for fer t i l i za t ion , as the m a i n nest of the a n t s is 
a p p a r e n t l y a l w a y s u n d e r g r o u n d near the tree . 

A n t s and Ex t ra f lo ra l Necta'ries 
Under the t e rm "ex t r a f lo ra l nectar ies" botanists include a l l glands 

secreting saccharine substances located on the vegetat ive organs of 
plants , whi le the " f l o r a l nectar ies" are s imi la r nectar-secreting glands 
found on parts of the flower or of the inflorescence. 5 There is s t i l l con
siderable discussion as to the t rue significance of nectaries. I n this con
nection i t is ra ther in teres t ing to observe tha t a l l earlier botanists re
garded even the floral nectaries as h a v i n g a physiological func t ion . 
Some believed tha t the saccharine secretion accumulated i n the flowers 
served to feed the e m b r y o ; others considered the nectaries as excretory 
organs, e l i m i n a t i n g waste substances of no fur ther use or perhaps even 
noxious to the p lan t . I n later years the m a j o r i t y of natural is ts have 
accepted none but an ecological explana t ion . T h a t the nectar glands of 

'XI . S. I'vans (I .Til) linn drirrilicd rrn**-|>ollinniioii by means of anta in alt niinaiiiril ruhinceoua 
• limb nn the roast nf N'ntal. 

<U ilpino (IS7I and 1">7.V) pr ipose 1 to reulnrn these Irrms with "ptiraniiulinl" and "nuptial"' 
nortarlra respectively. A " n r r l n r v " wim ongil a'l> deJillcd by I.lnnnMls ( I7 . i l . ' rhilnsnphla lmtanii 
li .VD.a* that part of the flower which prslnccs the li mrv: "ntrt inum, p.tr* mrUifrra fiari ptvpri* 

'sage has cxlcmhsl the meaning of the wnrd to apply to all glands of the plant pnsluring swert excre
tion* Caspary ( I M S , • l)e ne •loriis." I'licrlild) uppurcntlv lirst made I he distinct inn lvelwi-en llornl ami 
citrnllnral ne laiies The h sti rical side of the ipirsti n has Iwcn fully treated by O Bonnier ( I T ! ' ) . 

http://roa.it
http://I7.il
http://cxlcnd.il
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flowers a t t r ac t po l l i na t i ng insects, wh ich i n t u r n assure or grea t ly f ac i l i 
t a te cross-fert i l ization, is too wel l established a fact to be doubted . I t is, 
however, b y no means certain t h a t these floral nectaries are not a t the 
same t ime more d i rec t ly useful to the p l a n t i n a physiological way . 1 

A n t s are f requent ly seen bus i ly v i s i t i n g the extraf loral nectaries of 
cer ta in plants . T h e y are, for instance, seldom absent f rom the large 
s t ipu la r glands o f cer ta in sticcies of Yicia ( F . septum, V. saliva, and V. 
Faba) i n Europe (sec R a t h y , 1882, pp . 29-30; Hetschko , 190S). I n 
N o r t h Amer ica the stipules of some species of Cassia are especiallj- at
t r ac t i ve to these insects. I n the Belgian Congo, I have taken numbers of 
ants, together w i t h m a n y other H y m c n o p t e r a and D i p t e r a , as t hey were 
sucking up the sweetish fluid secreted a t the base of the leaf-blade of 
JJrcna lobata v a r i e t y reticulata Guerkc, a ve ry common weed i n na t ive 
villages and cul tures . 5 T h e fol iar nectaries of several Javanese species of 
Hibiscus are also ve ry i n v i t i n g to ants (Kccrnicke , 191S). I t is on 
s imi lar observations t h a t D e l p i n o (1874, 1875,1879), A . F . W . Schimpcr 
(1888), and K c r n e r v o n M a r i l a u n (1876) based the i r ecological i n t e r 
pre ta t ion of extraf loral nectar glands. T h e fo l l owing passage f rom D e l -
pino's earliest paper (1871, pp . 237-238) m a y be reproduced i n f u l l , 
as i t sums up his v iews: 

W h a t then is the func t ion of the e x t r a n u p t i n l nec tar ies , w h i c h are found on the 
c a u l i n a r y leaves , on the b r a c t s , a n d on the c a l y x ? T h o u g h I reserve for a n o t h e r 
] i a ] i e r the p u b l i c a t i o n of inV s tud ies of s u c h a n d o ther ex trad ichogatn ic re la t ions 
be tween p l a n t s a n d insects , I do not hes i tate to a n n o u n c e n o w that the chief f u n c t i o n 
of these nec tar ies is to p lace the a n t s , w a s p s , a n d Politics in the pos i t ion of sentr ies a n d 
g u a r d s , to p r e v e n t the t ender p a r t s of the p lant f rom be ing d e s t r o y e d b y l a r v a - . 
W h e r e a n t s a n d w a s p s nre present , larva? c a n n o t exist l i e causc they wi l l be d e v o u r e d . 
T h u s c e r t a i n p l a n t s h a v e a d o p t e d the s a m e m e a n s of defense a n d b a i t t h a t w e s e e 
u s e d b y the tr ibe of a p h i d s , cocc ids , Tettigometra, a n d o ther e icadel l ids , w h i c h s p o n 
t a n e o u s l y p lace t h e m s e l v e s u n d e r the ->owcrfiil protec t ion of a n t s . S t i l l a n o t h e r f u n c 
t ion , t h o u g h a s u b o r d i n a t e one, c a n somet imes be c a r r i e d on b y the a b o v e - m e n t i o n e d 
nec tar i e s , n a m e l y tha t of k e e p i n g the a n t s f rom the n u p t i a l nec tar i e s b y d e t a i n i n g 
t h e m a t the c x t r a n u p t i a l n e c t a r g lands . I n d e e d w e c a n a s c e r t a i n the nox ious effects 
of a n t s w h e n they s u c c e e d in infest ing the flowers. I n the first p lace , a n t s h a v e s eden
t a r y h a b i t s , r e m a i n i n g motionless for w h o l e h o u r s on the s a m e flower: therefore, they 
are of no use in d i c h o g a m y . S e c o n d l y , a n t s are ob jec t s of fright a n d a v e r s i o n to the 
n a t u r a l po l l ina t ing insects of the p l a n t , as for ins tance , flies, butterf l ies , a n d bees; 
hence , the ir presence on the flowers renders useless the d i c h o g a m i c dev ices of these 
p l a n t s . I h a v e r e p e a t e d l y o b s e r v e d bees a n d bumble - l>ees a v o i d v i s i t i n g flowers 
w h e n they s a w a n t s there . W h i c h a l l m a k e s it c l ear h o w p l a n t s u n d e r g iven c i r c u m -

• G . Bonnier (1S79, p. 200) after a critical study of the subject, from an anatomical and a physiologi
cal viewpoint, conclude*: "The nectariferous tissues, whether floral or extrafloral. whether or not pro
ducing a liquid externally, represent special food reserves directly connected w*ith the life of the plant." 

*See my notes on this plant in Hev. Zool. Afr., I I I . fasc. 1, 1913, p. 3. 
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S t a n c e s m a y find great profit in p r o d u c i n g c x t r a n u p t i a l nec tar ies , e i ther to secure 
p e r m a n e n t a n d bold g u a r d s aga ins t the invas ions of larva* or to lure the a n t s a w a y 
from the flowers. 

I n some of his later publ icat ions De lp ino has even proposed t h a t a l l 
p lants w i t h extraf lora l nectaries be regarded as myrmeeophytes , and has 
fol lowed th is course i n his elaborate ' M o n o g r a p h of the M y n n c c o p h i l o u s 
Func t ion i n the Vegetable K i n g d o m ' (1SSQ-1SS9). Such an extreme 
view has no t been accepted b y m a n y other natural is ts , p robab ly because 
i t w o u l d extend the concept of m y n n e c o p h y t i s m to inc lude a ve ry con
siderable po r t i on of the wor ld ' s flora.1 

A . F . Schimper and Kerne r von M a r i l a u n fu l ly endorse Delp ino ' s 
theory and endeavor to give fur ther evidence i n i t s suppor t . Kerner , 
for instance, has a clever explanat ion of how the invo luc ra l nectar glands 
of cer ta in C o m p o s i t e a t t r ac t ants w h i c h defend the capi tu la against 
voracious beetles. 5 H e has also b u i l t fur ther on the idea t h a t the ex t r a 
floral nectaries keep ants away f rom the flowers where they w o u l d come 
as ' ' unbidden gues ts" to feed on the floral nectar w i t h o u t a id ing i n cross-
po l l ina t ion . H e claims t h a t ants c l imb ing the p lant thus find o n t he i r 
way up an ample and readi ly accessible supply of honey, and conse
quen t ly do no t t rouble to go to the flowers. 

M a n y objections can, however, be raised to Delpino 's theory . F i r s t , 
mynnecologists w i l l not readi ly admi t Kerncr ' s supposi t ion as to the 
l i m i t a t i o n of the ants ' feeding propensit ies. As a m a t t e r of fact , these 
insects arc sometimes found inside flowers of various types, and fre
quent ly so on those w i t h freely exposed nectar, such as the U m b e l l i -
fene. I n t rop ica l regions at least, as I have suggested above, t hey 
should no t be w h o l l y disregarded as pollen carriers. Secondly, observa
t ion shows t h a t the extraf loral nectaries, wh i l e present in a great number 
of s|>ecies, are i n m a n y of them seldom i f ever v i s i ted by ants . T h i r d l y , 
the visi tors of extraf loral nectar glands especially a t t r a c t i ve to insects 
f requent ly do not consist of ants on ly , but include v a r i o u s o t h c r H y i n c n o p -
tera, D i p t c r a , and Coleoptera, wh ich are by no means deterred b y the 
ants . ' A n d las t ly , i t has no t been sufficiently well established that the 

'O. F . Cook's paper* on the "kelep" ant offer a typical cxamnlc of the length* to which "myrme-
cophiliam" may be carried by certain naturalist*. According to this author (1004 t, p. C66) the rotton-
plant of eastern Guatemala has, through its extensive system of extrafloral nectaries,secured the active 
cooperation of the kelep or weevil-eating ant, Frtalomma tuberculatum (Olivier), against the troll weevil 1 

^The nectar fistula at the invulurral bract* of certain Com|>o*itr liave been further inveatigitcd by 
v. Wetutcm (I*ovM and lletichko (1!X)7). The last-named observer found that the «weet excreting 
brart* of the lJuroj*cnii Ctnlxurra monlanA I.imia-us are visited not only by ant* (Af yrmic* Orinodu, Af. 
rutfinMu.and f j f i s i niffcr) but aUoby other llymenoptera (Apida*. \ capitis'). Diptcra, and Coleoptera. 

•IleUchko (IOOH) give* a Ii*t of the visitors he oliecrvrd at the slipular nectaric* of I V i * j s l i r* 
I.iniueu*. It includes, in addition to four ant* (Formna rufa, F. runoarbts, Lma\ua nu)cr, and .Vfyrmira 
iamnodii). 21 aperies ol 1 lymentmtera (0 Apida*, 4 Vcapitis*. 2 Splicgoidca, It) Ichneumonitla-, and 2 
Tenthr*dinid»*),2l of Diptcra (H Syrphida*. 12 Mu*-i<ln-. and I llibinnld**). s of Coleoptera (3 Cantharl-
tla*.2 I'lateritla*, I 1'halacrtdn*. ana 2 ("occinellidir). and 1 of lleiniptera. 
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presence of the " l x x l y - g u a r d " of ants ac tua l ly favors the species or 
i n d i v i d u a l plant on wh ich they are found, though i t cannot be denied 
tha t , when present i n large numbers, they give to the p lan t a certain 
amoun t of protec t ion . 1 

T h e so-called " food-bodies" of the myrmccophytes Acacia sphxro-
cephala (Be l t i an bodies) and Cccropia adenoputs ( M u l l e r i a n bodies) are 
probably also of g landular o r ig in ( F . D a r w i n , 1S70); they are described 
i n m y synopsis of the myrmccophy tes (p . 503) . Such structures are b y 
no means res t r ic ted to certain t y p i c a l ant-plants . Lcca hirsula B l u m c , a 
common Javanese bush of the fa m i l } ' Ampe l idacce , produces spherical 
excrescences on the tender parts of the p lan t , i n abundance on the 
y o u n g petioles, also on the y o u n g leaf-blades near the m i d r i b and on the 
stem of y o u n g shoots. These glandular bodies, about 0.7 m m . long, 
consist of an outer layer of smal l cells enclosing m u c h larger cells fi l led 
w i t h o i l drops and a lbumino id granules. T h e y are eagerly collected b y 
ants and consequently often diff icul t t o find on the plant (Raciborski , 
189S). A s imilar case is t h a t of Plcrospernium jaranicum Junghuhn , one 
of the Sterculiaccic i n Java, wh ich bears i n i t s funnel-shaped stipules 
minu te food-bodies also collected and carried away b y ants (Raciborski , 
1900). I n bo th these cases other species of the same genus lack these 
food-bodies complete ly . Since neither Lcca hirsuta nor Pterospcrmum 
javanicum possesses myrmecodomat ia , they could not wel l be regarded 
as t rue myrmccophytes , no more than the m a n y plants which arc 
merely provided w i t h extraf loral nectaries. The i r case offers a suggestive 
comparison w i t h the M u l l e r i a n and Be l t i an bodies and weakens the 
argument t ha t the last-named growths are myrmecophi lous organs con
nected w i t h the presence of ant-dwel l ings i n Cccropia adenopus and 
Acacia sphxrocephala. 

I t thus seems tha t , f rom the po in t of v iew of the myrmecologis t , 
extraf loral nectaries and " food-bodies" are l i t t l e more t h a n add i t i ona l 
sources o f food wh ich ants arc so keen i n detect ing and i n exp lo i t i ng t o 
the v e r y l i m i t . A l l ants are fond of sweets and th is is especially notice
able i n species w i t h a vegetar ian or semi-vegetarian diet . I n m a n y cases 
the sugar}' juices are absorbed so eagerly b y the workers t h a t the i r crop 
distends considerably and the gaster is t empora r i ly inf la ted to a size 
en t i r e ly out of p ropo r t i on to the rest of the body . Ex t reme instances of 
the k i n d arc the so-called " h o n e y a n t s " of the a r id plains and deserts 
of N o r t h Amer ica , South Afr ica , and Aus t r a l i a . I n certain ants of these 

•A comprehensive criticism of Delpino's theory of extrafloral nectaries has been given by Mrs. M . 
Nieuwenhuis von L'xkull-GGldenbranat (1907). 
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regions some ind iv idua l s of the worker caste have developed i n t o a special 
fo rm of " rep le tcs , " wh ich act as l i v i n g reservoirs of l i q u i d food for the 
purpose of t i d i n g over periods of scarci ty . T h e i r " h o n e y " is obta ined 
from the excretions of various H e m i p t c r a (see p . 33C) and the sweet 
exudations of different p lant organs and even of cer ta in galls . A few-
years ago Wheeler published a complete account o f the honey ants 
(190S6 and 19106, pp . 301-377) , to wh ich b u t l i t t l e can I J C added a t 
present. 

Repletes have been described for the A f r i c a n Plagiolepis trimenii 
Fore l , 1 discovered b y Hu tch in son i n N a t a l . T h e y are 0.5 m m . i n 
length , of wh ich the head and thorax together measure on ly 2 m m . , a n d 
are said b y Forel (1S95) to have the i r gaster "d is tended w i t h honey, 
l ike a round cyst , t ransparent , as large as a hemp seed, on which the 
chi t inous lamina; of the segments appear l ike islands. The anter ior 
por t ion of the first segment has a ho l low depression i n t o w h i c h the 
pet iolar scale f i t s . W i t h the a id of a lens i t is possible to d is t inguish , 
below and l>ehind, the s tomach and gizzard w i t h i t s reflected calyx, b o t h 
ol them displaced and flattened against the gastric w a l l . " T h e gaster 
i n these repletes is , according to the same author , nearly as fu l ly dis
tended as tha t o f the N o r t h Amer ican Myrmecocystus mcUiger, a n d 
locomot ion must be almost impossible for th is insect. 

The habit of using some of the members o l the colony as honey pots 
w i l l p robab ly lx ; discovered i n cer ta in other ants of the Af r i can deserts. 
A m o n g other species i t m a y be s t i l l i n an incipient stage, as, for instance, 
i n the case of Acanlholepis arnoldi Forel i n Southern Rhodesia. T h e 
ne.-ts of this ant are found i n loose, sandy soil i n the hottest places. 
T h e y sometimes con ta in workers w i t h gaster considerably swollen, as 
long as the head and thorax together, b u t no t so r o t u n d as i n the re
pletes of Myrmecocystus or Plagiolepis trimenii ( A r n o l d , 1920, p . 564) . 

Dispersal of Seeds b y A n t s 
T h a t certain ants gather seeds and preserve t h e m i n special granaries 

i n the i r nests has been k n o w n since very ancient t imes. There are 
frequent allusions to harves t ing ants, and even more or less accurate 
accounts o f the i r ac t iv i t ies , i n the wr i t i ngs w h i c h have come d o w n t o us 
f rom the older c iv i l iza t ions along the shores of the Med i t e r r anean . 1 

Yet such keen myrmecologists of western Europe as La t rc i l l c and P . 

1ItlMoioifpi* tlrcotor l 'mrry, a very cloaely allied South African »pceiea, U, accenting to Forel, aUo a 
honey ant. 

Theaeohl account! arc given in the worka of Moggridge (IS73, pp. 5-11) ami McCook (lS70a, pp. 
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Hl ibe r , unacquain ted w i t h the spectacular seed-storing habits of cer ta in 
southern ants, discredited the assertions of the ancient wr i te rs . 
T h o u g h Sykcs (1835) and Jerdon (1851) i n I n d i a and Buck l ey ( l S G l a ) 
and Lincecutn (1SG2) i n N o r t h Amer ica had ac tua l ly observed cer ta in 
ants col lec t ing large quant i t ies of seeds, i t needed the careful inves t iga
t ions of Moggr idge (1S73) i n southern Trance and of M c C o o k (1S77 and 
1879a) i n Texas to dispel the skept icism of modern entomologists . 

I t is on ly more recent ly , however, tha t natural is ts have come t o 
appreciate the general impor tance of ants as seed d i s t r ibu tors . T h e i r 
role i n th is respect seems to have been first realized b y Kerne r v o n 
M a r i l a i m (1S95, pp . SG0-SG7). La te r F . L u d w i g (1899, p . 3S) def in i te ly 
asserted t h a t " a n t s do no t on ly a id in scat ter ing p lant seeds, bu t t ha t 
t hey p l a y a p rominen t par t i n the dispersal of the indigenous (European) 
vege ta t ion . " I n Scrnandcr 's comprehensive ' M o n o g r a p h of European 
Myrmecochores ' (19006) one finds a deta i led and c r i t i c a l h i s t o r y o f the 
subject, together w i t h an immense a r r ay of new and in te res t ing observa
t ions . H i s conclusions show t h a t i n Europe a great m a n y grasses and 
herbaceous p lan ts r e ly a lmost exclusively, or at least to a large extent , 
on cer ta in species of ants for the successful scat ter ing of the i r seeds. 
M a n y of the more common ants, be longing t o such ub iqu i tous genera as 
Formica, Lasius, Tctramorium, and Myrmica, gather seeds of var ious 
p lants more or less consistent ly. T o the phytecologist these w i d e l y 
d i s t r ibu ted ants arc perhaps factors of greater impor tance than the t rue 
harvesters. T h e la t te r , t o be sure, are more spectacular i n the i r per
formances, bu t they are restr icted to cer ta in desert or semi-arid regions 
and are ev iden t l y extreme cases, remarkable for the huge quant i t ies of 
seeds stored i n the i r granaries. 

T h e ecological significance of sced- t ran-nor t ing ants can only be 
adequate ly realized upon closer sc ru t iny of the actual results of the i r 
a c t i v i t y i n th is l ine . Scrnandcr 's calculat ions, though based on moderate 
figures, show t h a t the a m o u n t of seeds carr ied about by ants mus t be 
considerable. H e found , for instance, tha t a single colony ol Formica 
rufa t ranspor ts d u r i n g one season about 37,000 seeds and f ru i t s . Obser
v a t i o n also discloses t h a t the seeds are i n th is w a y conveyed appreciable 
distances (100 t o 200 feet) f rom the mother -p lan t . On thei r foraging 
excursions ants f requent ly d rop or lose seeds a long the road. F u r t h e r 
more , m a n y of the seeds finally stored in the recesses of the nest arc 
sooner or la ter cast ou t near the entrance along w i t h chaff and other 
ddbris f rom the ants ' household, and a number of t hem arc s t i l l able to 
germina te . F i n a l l y , w i t h fur ther inves t iga t ion , the number of m y r m e -
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cochores, or species of p lan ts whose seeds arc garnered b y ants, increases 
steadily. 1 

One m i g h t reasonably surmise tha t i n t rop ica l countries too ants w i l l 
•be found to be efficient agents i n the dispersal of the seeds and f ru i t s of 
many species; b u t , as ye t , th is side of t rop ica l ant behavior has been 
barely touched u p o n . 0 . K u n t z c (1S77, p . 24) ment ions i nc iden t a l l y 
t h a t i n South Amer ica he saw ants cam* off the seeds of papaw-trees 
(Carica Papaya L inna 'us ) . R . H . L o c k (1904) gives a short account o f 
the dispersal i n Cey lon of Turnera uhnifolia Linnaeus b y ants (Pheidole 
spathifcra Fore l ) w h i c h are apparen t ly a t t r ac t ed b y the ar i l lus of the 
seed. M o r e recent ly , W . and J . Docters van Leeuwen-Reynvaan (1912) 
have carefully inves t iga ted the scat ter ing of the seeds of Dischidia 
Rafflesiana W a l l i c h and D. nummiliaria R . B r o w n , wh ich are common 
epiphytes i n Java. T h e pappifcrous seeds of these Asclepiadacea? b c a r a 
nar row, wh i t e caruncle of t h i n - w a l l e d cells filled w i t h f a t t y and a l b u m i 
nous substances. W h e n the f ru i t s are r ipe, t hey spli t open and the seeds 
arc carried away by the w i n d ; i f t hey lodge on a branch or t r u n k , t hey 
germinate when sufficiently moistened, b u t such seedlings do not develop 
i n t o adul t plants . P l en ty of hea l thy seedlings can, however, be found 
i n the galleries of Iridomyrmcx myrmccodix E m e r y , an ant w h i c h bu i lds 
i t s nest on and i n the b a r k of trees. Moreover , th i s ant has been seen 
i n the act of t r anspor t ing Di.schidia seeds, to which i t was p robab ly 
a t t r ac ted b y the caruncles. These m i n u t e ants, being unable t o grasp 
the seed itself, p u l l off the longer, fragile hairs of the pappus and b y 
means of the shorter, stronger hairs, drag the seed i n t o a slit i n the bark or 
among the roots a n d stalks of o ther Dischidix. I t m a y be noted tha t i n 
Java the pitcher-shaped leaves of these species of Dischidia- are usual ly 
inhab i t ed b y the same Iridomyrmcx, so tha t this is perhaps one of the 
clearest examples of t rue symbiosis between ants and plants . I t w o u l d 
be i m p o r t a n t to invest igate fur ther whether the ants ac tua l ly feed on the 
caruncles.of the seeds. T h e case of Dischidia also suggests comparison 
w i t h the " a n t ga rdens" o f the Amazon , w h i c h are considered i n more 
deta i l elsewhere (p . 305). 

Ule (1900, p . 123) records finding the |>ea-sized seeds of Ipomcca 
pcs-cjprx L i n n a t i s l y i n g i n long rows on the sandy sea-shore at Copaca-

•Speaking of the seed-transport by Mtnor barbaru* in Arl»e, all inland in the Adriatic Sea. K Neper 
(lOlUa, p I3U) write*: "Hone would draw up a lut of all the plant* whose need* or fruit* arc earned by 
.vfe.*er into it* ne*t*. thi* Usl would almost be equivalent to an enumeration of the flowering plant* 
occurring on the inland " 

Mtidley (1010. pp. 4fi2-ii15) conclude* thai I). HafttMiana ranuot !>e regarded a* a true myrme-
coph} tc. but the relation* l»etwcen the ant* and the needs of this plant eacatied hi* notice, so that the 
question will !>ear still further study. 
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bana, near R i o de Janeiro; he saw leaf -cu t t ing ants ( A t t i n i ) m o v i n g 
along, each ca r ry ing one of the seeds i n t o a hole. I t w o u l d thus seem t h a t 
the A t t i n i also store seeds i n the i r nests or perhaps use them in the i r 
fungus gardens. 

H . W i n k l e r ' s (1900. pp . 236-237) statements concerning the dis
persal of seeds b y ants i n Cameroon do not enter i n t o much deta i l and 
merely show t h a t the role played b y ants i n th is respect i n t rop ica l 
Af r i ca should not be disregarded. H e says tha t i n the dispersal of " n u m 
erous d r y f ru i t s w i t h smal l seeds, ants are undoub ted ly also ot significance, 
since no spot i n the t rop ica l R a i n Forest is free f rom these insects. I 
have almost a lways found tha t the a r i l l i on dropped seeds of Blighia and 
other Sapindaccie had been eaten away b y ants . I have, however, never 
seen (lower-gardens (due to ants) i n Cameroon ." 

H a r v e s t i n g A n t s 

The reader w i l l find a complete review of th is fascinating subject 
i n the chapter devoted to harvest ing ants i n Prof. Wheeler 's ant -book 
(19106, pp . 267-293) . The fo l lowing account , therefore, w i l l deal w i t h 
w h a t l i t t l e is k n o w n at present of the seed-storing ants i n the E t h i o p i a n 
Region. 1 

T h e typ i ca l O l d W o r l d harvesters of the genus Messor arc at home 
i n the desert and semi-arid parts of the southern Palearctic, of the 
E t h i o p i a n , and of the I n d i a n Regions ( M a p 45) . I t is n o t e w o r t h y t h a t i n 
Af r i ca these ants, t hough wide ly d i s t r ibu ted over the d r y par ts of the 
cont inent , avo id the moist Wes t Af r i can Region (Engler 's Western 
Forest Prov ince) , where seed-storing on a large scale is rendered p r a c t i 
cal ly impossible b y the great mois ture w h i c h prevails th roughout t he 
year, or a t least for long periods, and w o u l d soon cause the stored 
seeds to sprout . T h o u g h Messor occurs as far n o r t h as Mossamedcs and 
B u l a w a y o , as far west as the Great R i f t Va l ley , and has recent ly been 
t aken at F o r t C r a m p c l , French Congo, i t has not been recorded f rom a n y 
where w i t h i n the Congo Bas in ; ye t i t is not impossible t h a t some of i t s 
forms migh t be found i n K a t a n g a . I n East Af r i ca th is genus has t he 
same general habi t s as i n the Medi te r ranean Region (sec Moggr idge , 
1873), as far as can be gathered f rom Sjostedt 's account of Messor 
cephalotcs E m e r y , observed b y h i m at the nor thern foot of M t . K i l i m a n 
j a r o : 

•Additional observations on the harvesting ant \tt**or barharu* subspecies meridionalia <F.rn. 
Andrei, in .Macedonia, have recently been published by F . D . Doflcin (19201. 
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A t severa l spots one c o u l d see c l eared spaces a m i d s t the d r y grass w h e r e e v e r y 
gra-y-s ta lk h a d been r e m o v e d a n d the r e d - b r o w n soi l l a y open to v i ew , p l a n e a n d c l e a n 
a-s a we l l - a t t ende d g a r d e n plot . S u c h p laces w f r e s o m e w h a t v a r i a b l e i n size, m o s t l y 
u p to about 0 paces a c r o s s a n d n e a r l y c i r c u l a r . H e a p s of fine g r a s s - s t a l k s c u t to p ieces 
i.onc to s evera l l i t ers ; often 2 to 3 c m . l ong ) , together w i t h grass pan ic l e s , were l y i n g 
a r o u n d . S c a t t e r e d a n t s were w a n d e r i n g a l l over the p lace , the so ldiers b e i n g e spec ia l l y 
s t r i k i n g o n a c c o u n t of the i r b ig heads . T h e c l eared place s h o w e d a large e n t r a n c e , 
often m o r e t h a n finger-wide, in to w h i c h the a n t s were dragg ing the s t a l k c u t t i n g s ; 
more in p a r t i c u l a r I s a w soldiers d i s a p p e a r w i t h s u c h c u t t i n g s t h r o u g h tlfe e n t r a n c e . 
T h e largest space I s a w w a s S paces in d i a m e t e r , w i t h 4 or 5 s e p a r a t e en trances , one 
of w h i c h w a s larger t h a n the others (as is the ru le w h e n there a r e m a n y ) a n d s u r 
r o u n d e d b v a n i r r e g u l a r , f u n n e l - s h a p e d depress ion , 15 to 20 c m . deep. T h e h e a p s 
of s t a l k s , e l sewhere c l e a n a n d free f r o m e a r t h , were in th i s case m i x e d w i t h soi l a n d 
did not look as c l e a n a s u s u a l . T h e r e were a lso holes in p laces a long the p a t h , i n t o 
w h i c h the a n t s were d r a g g i n g gras s - s ta lks c u t to p ieces ." ( M a y r . 1907. p p . 1 4 - 1 5 . ) 

0 a » « so ra so tea ire us iso 

Map 45. Distribution ol Meuor, a genus of harvesting ants. A subspecies of .Vf. barb*ru* haa 
recently been described from Fort Archambault, at about 0° 5' X . , 18° 35' K . 

Figure 1 on Plate X X V I represents one of these nest ing sites of 
East Af r i can ..lessor f r om a photograph taken b y M r . H . L a n g i n the A t h i 
Plains , B r i t i s h East Af r i ca , d u r i n g the R. T j i i d e r Exped i t i on ( Ju ly 190(3). 
I t is in teres t ing to learn f rom Sjostcdt 's experience w i t h Messor cephalotes 
i n East Afr ica and t h a t of Xeger (1910a) w i t h M. barbarus i n southern 
Europe tha t cer ta in species of the genus Messor arc leaf -cu t t ing . W h a t 
use these ants m a y have for the p l an t cu t t ings i n the i r nests is as ye t 
u n k n o w n . 
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Accord ing to K . Eschcrich (1011.1, pp . 4S-51) Messor barbarus i n 
E r i t r e a stays w i t h i n i ts nests i n the day t ime , coming out i n numerous 
columns after sunset to cu t oft panicles of grass and collect seeds, w h i c h 
are t aken home; often pellets of ear th or l i t t l e stones are carried a w a y 
b y mistake. A few workers were also dragging bulble ts of a Cypcrits, 
probably C. bulbosus, w h i c h arc i n this w a y effectively scattered. 1 

T h e genus Pheidole, a b u n d a n t l y d i s t r ibu ted over a l l t rop ica l and 
w a r m temperate regions of the w o r l d , is so closely all ied t o Afcssor 
t h a t b o t h have been inc luded b y E m e r y in one t r ibe , the Phe ido l in i , 
wh ich also contains m a n y other harvest ing genera (Oxyopomyrmcx, 
Goniomma, Xovomessor, Veromcssor, e tc . ) ; thus the seed-storing be
havior is to some extent rooted in to ' the phytogeny of the g roup . Cer ta in 
I n d i a n Pheidole, such as Pheidole providens (Sykcs) , are famous as harves
ters, and m a n y other members of the genus are also more or less g ran ivo -
rous. M r . H . L a n g and I discovered a t y p i c a l seed-storing species, 
Pheidole saxicola Wheeler, i n the L o w e r Congo. A t Zambi the nests 
of th is ant were placed i n the interstices of stones on a rocky h i l l as 
shown on Plate V I I and described b y M r . L a n g i n his field-notes (p . 139). 
F r o m the debris, heaps of chaff, and rejected seeds t h r o w n out b y the 
ants and accumulated near the entrances of the nest, i t was seen tha t 
the seeds gathered b y this Pheidole belong chiefly to a few c o m m o n 
grasses, such as Chloris polydactyla Swar tz and various species of Andro-
pogon. Concerning the genus Pheidole, A r n o l d (1920, p . 410) remarks 
t h a t the South Af r i can species "a re omnivorous , w i t h a marked fondness 
for sugary substances, b u t some species, e. g. excellens, crassinoda and 
arnoldi, are m a i n l y g ramin ivorous , harves t ing the seeds of grass i n the 
same w a y as the species of A^ lessor." P. xocensis Forel and i t s v a r i e t y 
bulawaycjisis Fore l arc also ment ioned b y A r n o l d (1920, p . 445) as be ing 
" a t least p a r t l y g ramin ivorous , as the nests contained accumulat ions of 
grass seeds." 

Accord ing t o Arno ld ' s observations, the commonest harvesters i n 
South Afr ica are various forms of the genus ^[cssor and cer ta in species of 
Tetramorium. I n his ' M o n o g r a p h of the Formicidre of South A f r i c a ' 
(1920, pp . 409-110) , he wr i tes of Messor capensis subspecies pseudo-
argypliacus ( E m e r y ) as fo l lows : " T h i s v a r i e t y is ve ry common i n the 
neighborhood of B u l a w a y o . I t is eminen t ly a harves t ing ant , usual ly 
col lect ing the seeds of one pa r t i cu la r k i n d of grass. T h e rejected husks 
of these seeds arc deposited i n a circle a l l a round the entrance of the nest, 

•The bulblets of Cyperu* bulbotu* Vahl and C. eiculrntvw Linna?us are also occasionally eaten by 
certain African natives. 
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one-half of the circle being general ly deeper t h a n the other, wh ich m a y be 
due t o the p reva i l ing winds . These rubb i sh heaps when made b y a 
populous colonj- sometimes reach very large dimensions, cover ing as 
m u c h as one square foot of g round , and f rom one t o three inches deep. 
T h e site of such a nest is ve ry p l a i n l y ind ica ted b y these accumulat ions , 
since the husks are bleached almost w h i t e b y the ac t ion of the sun. 
T h e nests of th is an t appear to be very free of myrmccoph i lous insects 
and even the ub iqu i tous t hysanuran is ra re ly t o be found i n t h e m . T h e 
ants appear to have defini te foraging grounds, t o w h i c h access is ob ta ined 
b y wel l -marked and smooth paths leading f r o m the nest i n var ious direc
t ions . " Tctramorium sctuliferum E m e r y he describes (1917, p . 291) as 
" a harves t ing and g ramin ivorous species. T h e entrances to the nests 
are often surrounded b y smal l accumulat ions of husks of a grass seed. 
These heaps are smaller t h a n those of ^fessor, and m u c h less t i d i l y dis
posed." 

T h e poncrine ants are we l l k n o w n for the i r prcdaeeous habi t s and 
h igh ly carnivorous d ie t . Y e t one a t least of these ants, the c o m m o n 
Af r i can Euponera sennaarensis ( M a y r ) , is t o a large extent g ran ivorous . 
A r n o l d (1913, p . 13; 1915, p . 7) found t h a t the nest of th is species i n 
Rhodesia " o f t e n contains considerable accumulat ions of grass seed 
wh ich m a y be used as f o o d , " t hough th i s ant is also a keen hun te r o f 
termites . S imi la r observations have been made on this species b y K . 
Escherich i n Abyss in ia (Forel , 1910, p . 245) and b y myself i n K a t a n g a 
(Bcquaer t , 1913, p . 421). 

There is l i t t l e d o u b t t h a t cer ta in ants der ive a t least pa r t of t he i r 
sustenance f rom the seeds which they carry i n t o the i r nests. Y e t i t is 
by no means clear how they manage to u t i l i ze the var ious amylaceous, 
ni trogenous, and o i l y substances contained i n the seeds, ei ther for the i r 
o w n nour ishment or as food for the i r brood. I n the case of the m a n y 
widespread species w h i c h use seeds o n l y i n smal l quant i t ies , as an a d d i 
t iona l food supply, i t w o u l d seem t h a t the caruncle alone is b i t t e n off, 
neither the coats of the seeds nor the i r contents being touched. T h i s is, 
however, n o t the case w i t h t rue harvesters, some of wh ich have become 
almost pure ly granivorous and , as a rule, remove the en t i re kernel of the 
seed. I n his experiments w i t h a colony of Messor slruclor kep t i n an 
ar t i f ic ia l nest, E m e r y (1S99 and 19126) found t h a t this a n t wou ld more or 
less readi ly accept cooked or dr ied meat , var ious fresh mushrooms, 
husked rice, a va r i e ty of ripe and unr ipe seeds, p l an t buds, bread, and d r y 
ve rmice l l i . These substances w o u l d a l l be to a cer ta in extent t r i t u r a t e d 
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between t l ie mandibles, and f ina l ly a large or smal l q u a n t i t y of residue 
w o u l d be dumped out of the f o r m i c a r y ; bu t the ants s teadi ly refused 
raw s tarch. 

E m e r y also made some feeding experiments w i t h a colony of Messor 
barbarus minor kep t i n an a r t i f i c i a l nest o f the Janet pa t t e rn . H e found 
tha t this ant is less omnivorous t h a n M. struclor. I t shows a predi lect ion 
for dead insects; seeds r ank on ly second i n i t s choice, though they often 
const i tu te i t s p r inc ipa l food. W h e n a r ipe , d r y , and unsprouted g ra in 
o i wheat is offered to th is species, the ants car ry i t i n t o the i r nest and 
sooner or la ter gnaw off the embryo , a lways beginning to eat the g ra in 
at t h a t end. T h i s curious habi t was even k n o w n t o the ancient wr i t e r s 
(P lu t a r ch and others) who consequently a t t r i b u t e d to the harvester 
ants a most wonder fu l ins t inc t of p reven t ing the sp rou t ing oi the gra in b y 
r emov ing the ge rm. E m e r y , however, has shown exper imenta l ly t h a t 
th i s is due merely t o a m a t t e r of taste or g l u t t o n y manifested b y the ants 
for this daintiest p a r t of the g ra in . H e believes tha t the ants m u t i l a t e 
the radicle of sprouted seeds for a s imi lar reason, though he admi ts tha t 
th i s behavior m a y be of a more compl ica ted nature . 

Harves te r ants can t h r i v e perfect ly on unsprouted gra in , as shown 
b y Emery ' s experiments, b u t i n most cases they a l low a pa r t i a l ge rmina
t i o n of the seeds before using t hem as food. Xeger (1910a) found that 
most of the seeds wh ich Afessor barbarus places i n the sun near the en
trance to i t s nest are a l ready p a r t l y sprou ted ; these sprouted seeds are 
carefully removed f rom the i r envelopes and are o n l y carried back i n t o 
the fo rmica ry when t h o r o u g h l y d r y ; under such condi t ions the germ 
plants arc ev iden t ly k i l l ed . I t has Ijcen supposed (Moggr idge) tha t the 
ants a l low the seeds t o germinate i n the i r nests so the starch w i l l be con
ver ted i n t o grape sugar, the whole procedure being somewhat compar
able to the m a l t i n g of g ra in . Xeger, however, discards this explana t ion 
because he found tha t in the sprouted seeds which are placed to d r y in 
the sun the process of ge rmina t ion was not sufficiently advanced to 
conver t any large q u a n t i t y of s tarch. H e believes, therefore, t h a t the 
practice of a l l o w i n g t hem to sprout has no fur ther purpose t h a n to fac i l i 
ta te the removal of the coatings, which arc sometimes very ha rd to 
detach f rom r ipe seeds; on sprouted seeds, these envelopes spl i t open 
an i l are then easily pealed off b y the ants . 

Xeger has also invest igated what happens to the germina ted seeds 
after they have been t aken back i n t o the formicaries. H e found tha t , at 
cer ta in hours of the day, the ants car ry out of the nests smal l , shapeless, 
pas ty masses of a b rownish -p ink color, which are lett t o d r y i n the sun. 
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W h e n carr ied ou t these masses are soft, damp, and b i t t e r to the taste; 
the i r size varies f rom tha t ot the head of a p i n to t h a t of a g r a i n o f 
pc,ppcr. Microscopic examina t ion shows tha t t hey consist of c o m 
m i n u t e d par ts of seeds, plant hairs, fibres, pol len, etc. 1 Negcr calls these 
pasty masses '"'ant-bread-crumbs " a n d , a l though he never saw t h e m being 
transferred, he supposes tha t t hey are even tua l ly carried back i n t o the 
nest b y the ants. I n a number of these crumbs he found spores a n d 
myce l i um of a m o u l d wh ich he identifies w i t h Aspergillus niger, h a v i n g 
also obta ined th is fungus i n a number oi cultures made w i t h fresh " a n t -
b read-c rumbs" taken f rom worker ants. H e formulates the hypothesis 
tha t the a m y l o l y t i c and p ro teo ly t i c ac t ion of th is m o u l d m a y help t o 
render the crumbs more readi ly digestible so tha t they can be fed to the 
y o u n g as " l a r v a - b r e a d . " 

E m e r y (1912) complete ly rejects Neger's supposi t ion t h a t the 
starch and aleurone of the seeds need to be prepared b y a ferment before 
being fed to the larvae. H e offered his colony of Messor barbarus minor 
wheat-paste made u p i n the f o r m of small r ings and found tha t th is sub
stance was read i ly accepted b y the workers , w h o carr ied i t i n t o the 
moister par t ot the nest. There the r ings were malaxa ted for some t i m e 
and d iv ided i n t o smal l , tw i s t ed pieces, more or less i r regular i n shape ; 

which were finally dumped i n t o the drier chamber of the nest and never 
touched again b y the ants . Fragments of this paste were also presented 
by the workers to the larva?, the largest of w h i c h appl ied the i r m o u t h -
par ts to i t jus t as to other food. E m e r y determined the weight and starch 
contents of fifty of these paste rings before anc a l t e r ma laxa t ion b y the 
ants. He infers f rom his figures tha t the workers ei ther digested or fed 
t o the i r larva- at least 7.3 per cent of the starch and tha t they consumed 
also an u n k n o w n q u a n t i t y of nonamylaceous substances, p robab ly p ro -
te ids : the l a t t e r he regards as a much more i m p o r t a n t a l iment t h a n the 
s tarch. 

T h i s brief considerat ion of the feeding habits of harvester ants may 
be proper ly concluded w i t h Emery ' s remarks concerning the e t i o log i ca l 
significance of granivorous behavior among the Formic id ie : 

T h e g r a n i v n r o u s n u t s a n - d e r i v e d from insec t ivorous a n t s . T h e y represent a n 
a d a p t a t i o n to the c l i m a t i c condit io! .s of d r y pra ir ies , s teppes a n d deserts . W h e n , 
o w i n g to the s u m m e r droughts , in -ce ts b e c o m e s c a r c e a n d are no longer suff ic iently 
n u m e r o u s to sat isfy the needs of the a n t s , the g r a n i v o r o u s species s u b s t i t u t e the l i v i n g 
but dr ied seeds of p lants , but at least the species 1 h a v e observed wi l l not refuse a n y 

'Tito composition of these pasty masse* suifurst* irrrttl similarity wilh tin* pellets found in I lie infra-
buccal |M>ckrift of man) ants Cjirt nf Neiccr's "ant-liread-rrumlis" may well have consisted of such 
llifrtthurral pellets, whirl,, after I M - U I K rcKurKltrilcd by the arils, were merely disiardrd outside the nest 
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insects thnt m a y be o b t a i n a b l e . T h e seeds, however , h a v e the v e r y great a d v a n t a g e 
t h a t they k e e p for a long t i m e ; t h e y c a n l>c a c c u m u l a t e d in granar ie s , thus p r o v i d i n g 
a b u n d a n t prov i s ions , not e x a c t l y for the winter , as the a n c i e n t sages m a i n t a i n e d , b u t 
in genera l for a n y per iods of s c a r c i t y . 

A n t s and Ep iphy tes 

Wherever i n t rop ica l and w a r m temperate regions the cont inued 
dampness of the air a l lows plants to t h r i v e w i t h o u t being dependent on 
the soil for the i r wi t ter supply , epiphytes or a i r plants become an i m 
p o r t a n t and often ve ry s t r i k i n g feature of the vegeta t ion . T h e y arc 
especially abundan t i n the h u m i d ra in forest and arc a t the i r best i n the 
m o u n t a i n c loud forests of the t ropics . T h e roots o f these plants , bo r ing 
i n t o the m a n y crevices on the tree's surface and r e t a in ing i n the i r net
w o r k decaying vegetable mat te r , r a p i d l y loosen the outer layers of the 
b a r k and accumulate a cover of humus, affording favorable ecological 
condi t ions for a great v a r i e t y of animals . A n t s have not failed to recog
nize the nest ing facil i t ies here offered t h e m b y the m a n y nooks and the 
u n i f o r m mois ture and v e n t i l a t i o n of this aerial roo t system. Indeed , 
the botanica l collector i n the t ropics soon learns of the p a r t i a l i t y of ants 
to the cover of humus on tree b a r k among and beneath the epiphytes. 

T h o u g h the e thology of the various ants t h a t l ive w i t h epiphytes 
has been b u t l i t t l e s tudied, there arc a number o f observations to show 
t h a t the in ter re la t ions of these organisms are no t always merely accidental 
b u t have i n some cases produced reciprocal adap ta t ion . T h e reader is 
referred to the Synopsis of M y r m c c o p h y t e s (p. 494) for an account of 
the ep iphy t ic Myrmecodia, Hydnophylum, and related rubiaceous genera 
wh ich hab i tua l ly harbor ants i n the tubers of the i r rhizomes; s imi lar 
pseudobulbs, i nhab i t ed b y ants, are also k n o w n for a number of epi 
p h y t i c ferns (p . 497.) 

R id ley (1910, pp. 406-470) , f rom observations i n Singapore, has 
called a t t en t ion t o the fact t h a t ants, m a i n l y of the genus Dolichodcrus, 
seem t o be of considerable impor tance to the g r o w t h of certain ep iphy t i c 
orchids. As soon as these plants s ta r t to grow, the ants b r ing up soil 
f r o m the foot of the tree and f i l l the spaces between the roots, thus con
s t ruc t ing shelters i n w h i c h they raise the i r b rood . T h i s soil supplies 
n u t r i t i v e substances to the roots and also keeps the in cool and mois t . 
F r o m a comparison w i t h y o u n g plants g rown under different condi t ions , 
i t w o u l d appear t h a t the presence of ants among the roots is d i s t i n c t l y 
advantageous t o the epiphyte , since seedlings no t infested b y ants are 
m u c h weaker and suffer more f rom the d rough t . T h o u g h cer ta in epi 
phytes , such as the orch id Dcndrobium crumenatum Swar tz and the ferns 
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Asplcnium nidus Linnanis and Platyccrium bifonnc B l u m c , are apparen t ly 
more a t t r ac t ive t h a n others to ants, R i d l e y does not m e n t i o n t h a t any of 
these plants i n Singapore grow on ly on arboreal an t nests. 1 Accord ing to 
Ule , a number of species of Braz i l i an ants have acqmred the h a b i t of 
selecting seeds of cer ta in epiphytes, w h i c h they carry u p trees and shrubs 
i n t o the crevices o n the ba rk and i n t o the axils of the branches, where 
they cover them w i t h soil . As the p lants g row the i r entangled roots p ro 
duce sponge-like ant nests w i t h ep iphy t ic shoots g r o w i n g o u t on a l l 
sides, the whole resembling " w i t c h - b r o o m s " or b i r d nests. I n cer ta in 
parts of the Amazon ian R a i n Forest these aerial agglomerat ions of plants 
are so abundan t as to i o r m one of the s t r i k i n g features of the scenery. 
(Ule , 1901, 1905.1, lOOorf, 1906a, and 190S, pp . 435-436.) 

Ule has described t w o m a i n types of these so-called "ant -gardens ." 
T h e largest arc made b y Camponotus femoral us (Fabric ius) and placed 
h igh i n the trees of the i nunda t ed forest; the}- consist of the fo l lowing 
p lan ts : Philodendron myrmecophilum Englcr , A?tlhuriuni scolopc?idrinum 
K u n t h va r i e ty Poiteauanum Engler , Streptocalyx angustifolius M e z , 
sEchnca spicata M a r t i u s , Pcperomia nematostachya L i n k , Codonanthe 
Ulcana F r i t sch , and Phyllocactus phyUanthus L i n k . T h e smaller gardens 
are more elegantly constructed and i nhab i t ed b y species of Azteca (A. 
traili E m e r y , .4. ulei Forel , and A . olitrix F o r e l ) ; t hey are preferably placed 
in the lower trees and show the fo l lowing flora: Philodendron myrme
cophilum Engler , Nidularium myrmecophilum Englcr , Fictis paraensis 
L i n k , Marckca formicarum U . D a m m e r , Ectozoma Ulei U . D a m m e r , 
Codonanthe formicarum F r i t sch , . and t w o Gesneriaccre. Ule claims t h a t , 
w i t h the exception o f Anthuriutn scolopendrinum and Phyllocactus phyl-
lanthus, these " ant ep iphy t e s " are so i n t i m a t e l y connected w i t h the ants 
t h a t they are not found i n the A m a z o n Basin i n any other s t a t ion . I f 
Ulc ' s conclusion be t rue , we have here a most remarkable instance o f 
" s e l e c t i o n " pract iced b y ants . As poin ted out b y ' M a s s a r t (1906) , the 
results in th is case show a s t r i k i n g paral lel ism w i t h the effects of c u l t i v a 
t i o n by man of crops and vegetables. B y persis tent ly car ing t h r o u g h 
countless generations for the cu l t i va t ed plants , man has g radua l ly de
p r ived them of most of the i r means of defense i n compe t i t i on w i t h o the r 
plants and against the hardships of env i ronmen t . Crops and vegetables, 
when left t o themselves, are no longer able to hold the i r own i n the 

Hlart (1805) in Trinidad has also noticed the neeoaaity for the presence of anta in the epiphytic 
clusters of certain orchids in order to assure the healthy growth of these plants. J . Uodw-ay (1011. pp. 
132-133 and 130) mentions that, in British Guiana, many of the epiphytic orchids (especially of tun 
eon era Cort/anttitt. (ionooT*., and Onci'Jium) ahelter large communitiea of ants in the oval mass of their 
uhroiis roots, the ants filling un the intercstice* to make a waterproof nest, so that the collector finds it 
very difficult to dislodge the plant without Ijcing severely hittcn. 
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.struggle w i t h w i l d p lants . S imi l a r l y , i n the case of the plants domest i 
cated b y the ants i n the i r "gardens ," though i t is certain that the seeds 
of these epiphytes are occasionally dropped elsewhere in the forest, they 
have lost the devices wh ich al lowed t hem to fight the i r r ivals and are 
at present doomed unless cared for by the ants. 

T h e p a r t i a l i t y of cer ta in ants to the clusters of Tillandsia and o ther 
ep iphy t i c bromeliads was first noted b y Wheeler ( 1 9 0 L i , pp. 520-52S, 
and 19016) in M e x i c o . H e relates his experiences as fol lows: 

O n a c c i d e n t a l l y p u l l i n g to pieces one of the large h u d - l i k e e p i p h y t i c t i l l ands ia s 
( p r o b a b l y Tillawtsia lienlhamiaita K l o t z s c h ) , v e r y c o m m o n l>oth in this a n d o ther 
loca l i t ies about C u e r n a v a c a , I w a s s u r p r i s e d to find it c o n t a i n i n g whole nests of a n t s , 
w i t h the ir l a r v a - a n d pupa- s n u g l y p a c k e d a w a y l ike so m a n y a n c h o v i e s in the spaces 
l)t-tween the moist o v e r l a p p i n g leaves . A c loser i n s | ) c c l i o n showed that the a n t s h a d 
g n a w e d l i t t le holes t h r o u g h the l eaves to s erve as e n t r a n c e s to their c h a m b e r s . T h e s e 
holes o c c a s i o n a l l y per forated a s ingle leaf, but qu i te as often they t h r e a d e d s evera l 
l eaves a n d ex tended to the v e r y core of the b u d . S o m e t i m e s a s ingle co lony of a n t s 
w a s d i v i d e d u p into c o m p a n i e s , e a c h o c c u p y i n g the space u n d e r a s ingle leaf. B u t tlx-
most r e m a r k a b l e fac t c o n c e r n i n g these nests w a s the frequent o c c u r r e n c e of t w o or 
even three f lour ishing colonies be longing to different species in a s ingle t i l l a n d s i a , the 
whole h a b i t a b l e b a s a l por t ion of w h i c h w a s r a r e l y more t h a n two to three inches long 
b y one a n d o n e - h a l f inches in d i a m e t e r . O f t e n these co lonics were c u r i o u s l y in ter 
ming led in s u c h a m a n n e r tha t there w a s no a c t u a l b l e n d i n g a n d the space u n d e r a 
s ingle leaf w a s a l w a y s occup ied b y a n t s of the s a m e species , s t i l l , whole co lonics or 
•tortious of a sii:gle co lony were often c o m p l e t e l y s u r r o u n d e d b y leaf spaces occup ied 
b y a n o t h e r c o l o n y . 

Wheeler collected the fo l lowing ants f rom these Mexican t i l l ands ias : 
Pseudomyrma gracilis (Fabr ic ius) va r i e ty mexicana Emery , Cremato-
gaster brevispinosa ( M a y r ) v a r i e t y minutior (Fore l ) , Leptoihorax pelio-
lalus Fore l , Cryptoccrus aztecus Fore l , C. icheeleri Fore l , Camponotus 
reclangularis E m e r y v a r i e t y rubroniger Forel , and C. abdominalis V. 
S m i t h va r i e ty . T h o u g h the t i l landsias appear t o suffer no i n j u r y f rom 
the i r tenants, Wheeler is not inc l ined t o regard this association oi plants 
a m i ants as a case of symbiosis, because at least four of the seven species 
enumerated above occur also under other condi t ions i n the neighborhood 
of Cuernavaca. 

Wasmann (1905a, p . 210, P I . v i n , fig. 1) also describes and figures an 
in teres t ing car ton nest of Crematogaster sulcata ( M a y r ) , f rom H i o Grande 
do Sul , B r a z i l , w h i c h was i n t e rwoven i n a pensile cluster of ep iphy t i c 
t i l landsias . Calver t (1911), i n Costa K i c a . found the c lumps of ep i 
p h y t i c bromel iads f requent ly inhab i t ed b y ants, especially b y the large 
b lack species Odontomachus haslalus (Fabr ic ius) " w i t h enormously 
developed jaws , bent near the t i p , w h i c h arc carried wide open and 
measure one-quarter inch f rom t i p to t i p ; occasionally they w o u l d be 
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sjiapped s lmt w i t h a very audible c l i c k . " 1 A species of Aptcrostigma, 
one ot the fungus-growing; ants , was also found on one occasion b y C a l 
vert i n a c lump of Costa Rican bromel iads . 5 

A curious case of parabiosis between Odoniomachus affinis Guer in 
subspecies mayi M a n n and Dolichoderus debilis E m e r y v a r i e t y rufescens 
M a n n was observed b y M a n n (1912, pp. 36-11) i n M a t t o Grosso. B r a z i l . 
These two species of ants were nest ing together i n an ea r thy s t ruc ture 
b u i l t i n the fo rk of the branches of a tree about 40 feet above the g r o u n d : 
" Tine roots of a p l an t ramified th rough this nest i n a l l directions i n such 
a manner as to make i t qui te firm, despite the nature of i t s component 
m a t e r i a l . " As noted b y Wheeler, th is nest was real ly an " a n t - g a r d e n " 
of the type described b y Ule . 

Quite recent ly Wheeler (1921) has published m u c h add i t i ona l 
i n fo rma t ion w i t h regard to s imi lar "an t -ga rdens" or " f lower -gardens" 
which he found common i n the forest and jung le near the T rop ica l Re 
search L a b o r a t o r y of the N e w Y o r k Zoological Society at K a r t a b o , 
B r i t i s h Guiana . These gardens agreed very closely w i t h Ule's descrip
t i o n even i n the i r floral make-up. A m o n g the plants g rowing o u t of the 
spherical or e l l ip t i ca l l umps of black ear th , which v a r y f rom the size of a 
w a l n u t or orange to t h a t of a foot-bal l , t w o Gesncriaceae (probably species 
of Streptocalyx and Codonanthe), an Anthurium, a Peperomia, and a few 
bromeliads were recognized. I n B r i t i s h Guiana four different ants 
establish flourishing colonies in the gardens, namely, Camponotus 
(Myrmothrix) femoratus (Fabr ic ius) , Crematogasler limata F . S m i t h 
subspecies parabiotics Forel , Anochetus (Stcnomyrmex) emarginatus 
(Fabr ic ius) , and one or more smal l , b lack species of Azteca v e r y closely 
related to , i f not the same as, the species taken b y Ule i n B r a z i l . T h e 
Camponotus and Cretnatogaster are b y far the most frequent , occurr ing i n 
f u l l y 90 per cent of the gardens: the Aztecx are ra ther sporadic and the 
Anochetus even less numerous. I n more than SO per cent of the gardens 
Camponotus and Crcmatogaster nest together i n f r i end ly parabiosis. T h e 
former, large and aggressive, and the l a t t e r , t i n y and t i m i d , mingle i n the 
same long files t h a t con t inua l ly ascend and descend the trees, traverse 
the soil and explore the foliage. The i r ma in occupat ion is t o hen ! the 

>Are.ording to Mj I I H T I . another pnnerinr. Myrmma mi&tjrrai Forel, o( the dense Haiti Forest of 
Oucensland, builds its nest high on the trees in the r I listers of epiphytic t'tatycrrium. Its sting is much 
.headed liy the natives (Forel. lUlfl. Arkiv. f Zool . I X , No. 10. p. 7). 

'I'irado, in a rc-rut paper on the fauna of Costa ltiean bromeliads (1013. p . 2 7 3 ) , evidently 
ha* muiindcrstoiKl Calvert, for he writ.-** " Tarmi les animaui bromelicolc* mvrophage*, on peut citer 
ouclqucs e*pAce*de Fourrui* du genre (Mantomachua, dolit la nourriture habituelle est con»tltuee (»ar dea 
Champignons." Odonlomachua is a poiierine ant not known to feed on fungi. I'ieado also speaks of 
rinding several species of ants in epiphy tic clusters of llroincliacf** fop. n't., p. 3-t.s), but only mentions by 
name those indicated by Calvert. 
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jassids and mcmbracids and collect the secretion of extrafloral nectaries. 
E x a m i n a t i o n of such " c o m p o u n d nests" revealed t h a t a l l the superficial 
galleries, and t hey alone, are stuffed w i t h Crematogasler and thei r b rood , 
whereas o n l y the center, or core, of the garden is occupied b y the Campo
notus w i t h the i r larva; and cocoons. T h e galleries of b o t h species, how
ever, open i n t o one another so t h a t the adu l t ants undoub ted ly move 
about together more or less. 

T h e conclusions d r a w n b y Wheeler f rom his observations differ i n 
several i m p o r t a n t par t iculars f rom Ule 's . T h e frequent parabiosis of 
Crematogastcr and Camponotus shows t h a t Ule's d i s t inc t ion of gardens 
on the basis of the size of the ants i n h a b i t i n g t hem docs n o t ho ld i n 
B r i t i s h Guiana . Moreover , though the same plants do not occur i n a l l 
gardens, no preference of cer ta in ants for certain plants could be detected. 
A l l the species of ants found i n the ant-garden bioccenose m a y also nest 
elsewhere, b u t i t m u s t be a d m i t t e d t h a t Camponotus femoratus shows a 
decided preference for the garden nest, so t h a t we have here a v e r y 
regular and i n t i m a t e e t io log ica l relat ionship between an an t and cer ta in 
epiphytes . Accord ing to Wheeler the ant-gardens are no t s tar ted i n the 
manner imp l i ed b y Ule , v i z . , b y means of the ants c i ther p u t t i n g seeds 
i n t o crevices or accumula t ing a certain a m o u n t of humus a t some spot 
on a tree or bush and then col lect ing and p l an t ing the seeds i n the mass. 
I t is more probable t h a t the y o u n g an t epiphytes o r ig ina l ly grow i n smal l 
accumulat ions of ear th or de t r i tus , wh ich are u l t i m a t e l y set t led b y 
colonies of the ants . T h a t the amoun t of humus is g radua l ly increased 
b y the ants w i t h the g r o w t h of the colony admi ts of no doubt , and i t is 
possible t h a t as the accumula t ion becomes greater, i t m a y be sown w i t h 
seeds fa l l ing f r o m the or ig ina l p l an t . Fur the rmore , i t is p rac t i ca l ly 
cer ta in , f r o m wha t we k n o w of the habi ts of ants, t h a t new gardens can
n o t be seeded f r o m o ld ones, as Ule main ta ins , for th is w o u l d be too great 
a task for the single fecundated queens wh ich s ta r t the new colonies. 
Ule's experiments w i t h ants t r anspor t ing the seeds of these epiphytes do 
n o t furn ish conclusive proof t h a t the insects ac tua l ly sow the plants , for 
ants w i l l of ten carry a l l sort of por table organic bodies i n t o the i r nests, 
o n l y to cast t h e m ou t later when they find t hem useless. A n d las t ly , 
Ule records no conv inc ing observations i n suppor t of his content ions t h a t 
the ants ac tua l ly cu l t iva t e the g r o w i n g plants . Wheeler believes, there
fore, t h a t i t is advisable to suspend j u d g m e n t for the t ime being as to the 
provenience a n d significance of the p l an t elements i n the ant-garden 
bioccenose of t rop ica l Amer i ca . 
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T h e association of ants w i t h cer ta in species of Dischidia, a genus of " 
ep iphy t ic AselcpiaJacca? i n the Or ien ta l Region, has been t rea ted i n 
de ta i l i n a preceding chapter (p . 357) and other aspects of i t are con
sidered i n the sequel (p . 520). 

Ga l l - inhab i t ing An t s 

The hab i t of shel ter ing the i r b rood w i t h i n o ld galls produced b y 
var ious insects is v e r y common w i t h ants and is w o r t h y of carelul s t u d y 
for several reasons. I n the first place, cer ta in species of ants are so fre
q u e n t l y found i n galls tha t th is locat ion of the i r nests has become par t 
of the i r n o r m a l behavior . Secondly, most galls have such regular shape 
and s t ruc ture t h a t often t hey look l ike no rma l product ions of the p l a n t ; 
when set t led b y ants they m a y then s imula te t rue myrmecodoma t i a and 
become a source of confusion i n the s t u d y of myrmecophy t i s r a . T h i r d l y , 
the ga l l - inhab i t ing behavior of ants can help us t o unders tand the o r ig in 
and meaning of myr ineeoph i ly proper i n p lants . A n d , finally, as shown b y 
Prof. Bai ley ' s his tological studies, cer ta in myrmecodomat i a occupy a 
somewhat in te rmedia te posi t ion between no rma l p lan t s t ructures a n d 
galls, since the i n t e r v e n t i o n of the ants results i n the p roduc t ion of 
hyperplasias or abnormal tissues b y the p lan t . 

G a l l - i n h a b i t i n g ants are ra re ly met w i t h i n the colder regions of the 
globe, where the r igor of w i n t e r prevents these insects f rom acqu i r ing 
t rue arboreal or ep iphy t i c nest ing habi ts . P a t t o n (1S79), however , 
recorded finding i n Connect icu t , nests of Lcptothorax curvispinosus 
M a y r (•*• Slcnamma gallarum P a t t o n ) , w i t h queen, workers , and larva?, 
in deserted, dead galls of Gelechia galkesolidaginis R i l ey on the stems of 
goldenrod (Solidago species) and i n those of Cynips spongifica Osten 
Saeken on oaks; and H . Ross (1909) has ment ioned the frequent occur
rence i n southern Ge rmany of Crematogaslcr brevispinosa M a y r v a r i e t y 
minulior Fore l i n o l d oak-galls. 

On the other hand , the ga l l - inhab i t ing behavior becomes part ot the 
normal habits of many species o f ants in the xerophyt ic and warmer parts 
of the southern Nearc t i c and Palearctic Regions. Wheeler (1904a, p p . 
155-15S; and 10106, pp . 208 212) has w r i t t e n a most en te r t a in ing ac
count of the ant-fauna of the spherical, woody galls produced b y the 
c.ynipid Ilolcaspis ciiicro.su.* Bassett on the twigs of the Texan l ive oak . 
Crematogastcr lineolata (Say) subs'>ecies lariuscida M a y r and i t s va r i e ty 
clara M a y r merely u*e them as teni|M>rary shelters for the workers , bu t 
[jfptotfiorax obturator Wheeler, L . forlintxhs M a y r , Camponotus carya' 
( F i t c h ) va r i e ty dteipiens Emery and its subspecies rasilis Whet ' ler. 

http://ciiicro.su.*
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and Colobopsis abdita Forel va r ie ty ctiolatus Wlieeler are al>le to b r i n g 
their males and v i r g i n females, as wel l as numerous workers, to m a t u r i t y 
w i t h i n the narrow confines of these galls. Nevertheless", a l l of these 
species may also be found nesting in dead wood . T h e Colobopsix is 
par t i cu la r ly interest ing because of the peculiar shape of the head w h i c h , 
in the major workers, is t runca ted in f r o n t ; w i t h th is flattened, an ter ior 
par t , the soldiers block the entrance to the nest, s tepping aside on ly at a 
taet i lesignal g iven b y an incoming worker . I n Sic i ly , De Stefani-Perez 
(1905) commonly found colonies of Crcinalogaster sculrllaris (Ol iv ie r ) and 
Jjcptolhorax lubemm (Fabricius) inside o ld , deserted galls of Cynips toz;c 
Hose; and others of lsptothorax nylanderi (Fors tcr) in e m p t y galls of 
Cynips kollari H a r t i g . 

H a v i n g paid special a t t en t ion to plant galls d u r i n g m y sojourn in 
the Belgian Congo, I f requent ly found ants nesting inside such deserted 
structures. W h i l e this was rather common i n the drier, open Savannah 
coun t ry , I cannot at present recall a single instance of a ga l l - inhab i t ing 
ant in the Ra in Forest. Th i s is probably due to the fact that the great 
m a j o r i t y of galls i n the moist , forested areas are produced by soft-tissued 
organs, such as leaves, flowers, and the l ike , which drop off and decay 
soon after being left b y the i r makers. I n the Savannah wood}" galls are 
much more frequent; these, when e m p t y , remain for many mon ths or 
even years on bush or tree, their solid walls enclosing ideal shelters for 
ant colonies. 

T h e fo l lowing are a few of the ants which I found nesting in de
serted galls i n Ka tanga , d i n i n g the years 1911 and 1912. 

Cataulaeux Una- F o r e l v a r i e t y gitriiTittrix F o r e l a m i C. brquaerti F o r e l were found 
at K a h a u z a , near K i k o n d j a , nes t ing in e m p t y l ep idopterous gal ls on a tree. 

Lepiothorai in not rim F o r e l l i ad es tabl i shed regu lar formiearies , w i t h larv:e a n d 
p u p a \ ins ide a n old gal l of a tree at K l i s a l i c t h v i l l c . 

('rematogaxler gallirjila F o r e l a n d its v a r i o u s forms seem to he c o m m o n g a l l -
i n h a l i i t i r g a n t s throughout the range of the species . T h e t y p i c a l form w a s or ig ina l l y 
found b y L i c n g m e nt D e l a g o a H a y , " i n e iner S t e n g e l g a l l e " ( F o r e l , 1894, p. 9.")), a n d 
A r n o l d (1920, p. o'.i'.i) found a co lony of it , w i t h <|uecn a n d w o r k e r s , in a gal l a t S o i n a -
b u l a , .Southern R h o d e s i a . T h e subspec ies latro F o r e l w a s descri lx-d from t h e K a l a h a r i , 
where , a c c o r d i n g to L . S c h u l t z e , it l i ve s " i n g a l l c n a r l i g e n A n s c h w e l l u n g e n der Z w e i g e 
e iner A k a z i c nut B l a t t l a u s e n . " 1 co l lected the subspec ies spuria F o r e l , w i t h l a r v a -
a n d pupa' , f rom old twig galls on Moiuitrs katangot-sis 15. D e W i l d e m a n a t K l i s a b c t h -
v i l l e ; wh i l e the v a r i e t y orarlum F o r e l 1 w a s v e r y c o m m o n at S a n k i s i a in a c c c i d i u i n on 
the b r a n c h e s of Dalbrrgia Hcquacrti 15. D e W i l d e m a n . 

T o the foregoing could be added for A f r i c a : 

Arc-online; to Arnold, tliis form should be named ('rrmaloganteT bulavayrnni* (Korel). 
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Tapinoma aruolili F o r d bu i lds i ts s m a l l nests w i t h i n holl im- galls in S( iut ' i cr i i 
H l o d e s i a ( A r n o l d . 101."i. p. l . V ) l . 

Cataolaenx rugoxux ( F o r e l ) w a s or ig ina l ly descr i lx 'd f r o m D e l a g o a H a y , where 
I . i eugme f m m d it in e m p t y c a u l i n a r y galls ( F o r e l . 1S94, p. 7 8 ) . 

Crematogaxter eaxtanea s n l i s p e c i c s / c r r i / g i ' i i c a v a r i e t y durbancitxis ( F o r e l ) m a k e s i ts 
n c f t s in S o u l h e r n l i h o d e s i a " i n ho l lows in trees, or in hol low b r a n c h e s , a n d m o r e 
r a r e l y in ga l l s ; e l sewhere it h a s been recorded as m a k i n g large c a r t o n nests, a t t a c h e d 
to the b r a n c h e s of trees a n d s h r u b s " ( A r n o l d . 1920, p. 4931. 

I'olyrharhix eubaenxix subspec ies gallirola F o r e l w a s descr ibed from s p e c i m e n s 
found in galls at D e l a g o a ( F o r e l . 1S94, p. 7 1 ) . 

T h e cocc id Bouardia troglodytes M a r c h a l w a s found in |>opulous colonies, together 
w i t h a *ix"cics of Creniatogaxter (a l l ied to C. kneri), o c c u p y i n g spac ious c a v i t i e s in the 
b r a n c h e s of Balanites a g>/i>liaca D c l i l e in S e n e g a m b i a . S i n c e the b r u n c h e s h a d swe l l ings 
corres |K>nding to these c a v i t i e s , it w o u l d s e e m that the a n t s h a d t a k e n j>osses.sion of 
e m p t y gal ls , br ing ing the scale insects w i t h t h e m (V. M a r c h a l , 1909a, p. 0 S 6 ; 1909'), 
pp . 171 173) . 

A t I x ' 0 | X ) l t l v i l l e . i n M a y 1915, I was much puzzled over cer ta in 
swellings inhab i ted b y Cremalogaxlcr deprcssa (La t re i l l e ) v a r i e t y fusci-
pennix E m e r y on the branches of a small rubiaceous shrub, and for some 
t ime I was in doubt as to whether they were t rue myrmecodomat ia . 
Subsequent examinat ion of some of these swellings on younger branches 
showed that they were galls produced b y a caterpi l lar . I have already 
pointed out tha t i t is by no means always easy to d is t inguish between 
insect galls and myrmecodomat ia , and the or ig in of an t - inhabi ted swel
lings or pouches of u n k n o w n plants should therefore lie s tudied w i t h the 
utmost care. Calls have, in fact, been described as lnynnecodoina t ia a m i 
the plants on which they were found erroneously regarded as m y r m c 
cophytes. T h e t w o fo l lowing examples arc taken f rom the Af r i can 
l lo ra ; bu t a s imi lar confusion has been made elsewhere, too, as, for i n 
stance, i n the case o f the Ind i an Fiat? inxqualis described and figured b y 
Schimper as a n iy rmecophyte (R id ley , 1910, p . 45S). I t is possible 
that s imi lar errors have found thei r way i n t o the general synopsis of 
myrmccophytes given in the sequel. 

CIcro/lcntlron formicarum ( l ue rke 1 ( -C* . Lujx E . De W i l d e m a n a m i 
T h . D u r i i n d ) is no t , as i ts name wou ld i m p l y , a myrmecophi lous p lan t . 
I t is found rather common ly i n the open grass-country no r th and south 
01 the Congo forest : i n the Lower Congo, Kasa i , Ka tanga , and n o r t h 
eastern Uele. I f requent ly observed i t i n Ka t anga (1911) and found 
tha t pract ical ly a l l six-eimeiis show one or more spheroidal or pear-sha|>ed 
swellings, 7 to 15 m m . in diameter , on the stem, the |>etiolc t or the flower 

'Dwri i iMl in Knglrr'n Hoi. J»hrli, X \ 111, I M H . |> 1711 A ito.nl illuMrmion i» given by Thonnrr. 
I ' J O S . ' Die HlulcnpMiiiiicn Urikro..' H <xxxlv: fig 1 " of ihi> pl»le rciireeniU the gull* »« " lllmtei 
mil von tmciaru t>cwotiiilf-n Aiiiw-hwrlluiigrn " 
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.stalk. Often the swel l ing is symmet r i ca l l y developed, especially when 
occurr ing on a i>etiolc, b u t i n m a n y cases i t bulges more on one side of the 
suppor t . T w o galls m a y be placed close, one above the other, or even 
p a r t l y u n i t e d . A cross-section of a y o u n g swel l ing shows the t y p i c a l 
s t ruc ture of a p i t h g a l l : a spacious cent ra l c a v i t y , comple te ly closed and 
surrounded b y the h y p e r t r o p h i c d fibrovascular tissues of the s tem. I n 
y o u n g galls I a lways found a single l a rva of a lace-bug belonging to the 
genus Copium (T ing i t i d f c ) feeding inside the cav i t y on the p i t l i cells 
a long the w a l l . W h e n the Copium reaches the adul t stage, the " r i p e " 
gal l spl i ts open, a l l owing the bug t o escape. Such o ld , e m p t y galls m a y 
eventua l ly be invaded b y ants, b u t I have never observed th is myself. I 
a m , therefore, f u l l y satisfied tha t the swellings of Clerodendron formi
carum are t rue insect galls. T h a t they are not real myrmecodomat i a is 
moreover ind ica ted b y the i r i r regular d i s t r i b u t i o n over var ious par ts of 
the p lan t . 1 

W e now come to a considerat ion of the so-called myrmecophi lous 
acacias of T r o p i c a l Af r i ca . These plants present a ra ther diff icult 
p rob lem, and , though I myself am convinced t h a t they are no t t rue 
myrmecopli3 ' tcs , the facts i n the case arc s t i l l far f rom being satisfac
t o r i l y elucidated. Unfo r tuna t e ly , I have never had an o p p o r t u n i t y t o 
s t udy t hem i n the field. 

W h i l e t r ave l l i ng across the deserts of N u b i a and Seminar i n 1SG7, 
G . Schweinfur th discovered a curious, shrubby Acacia, wh ich he 
described and figured under the name Acacia fistula (18G7, p. 344, Pis. 
i x and x i u ) . Some of the thorns of this plant were considerably swollen, 
hol lowed out , a n d pierced b y an orifice; the w i n d p lay ing on these e m p t y 
swellings produced a w h i s t l i n g noise, the plant being therefore called 
"Ssoffar ," or flute, b y the nat ives. Schweinfur th d i d not record the 
occurrence of ants i n the swell ings 2 bu t s tated tha t the smal l , c i rcular 
orifice was pierced " b y the escaping insect ," the swellings being, i n his 
op in ion , t rue insect galls, a v i ew endorsed b y Aseherson (1S78, p . 44) . 

M a n y travel lers have since remarked upon the abnormal ly swollen 
thorns of cer ta in East Af r i can acacias and have also called a t t en t ion to 
the fact t h a t they are f requent ly set t led b y ants. Accord ing to H a r m s ' 
recent account* the fo l lowing Af r i can species of the genus Acacia have 
been found w i t h an t - inhabi ted swell ings: 

•Various siiccies of Copium produce galls on several Central African Clcrodnidrons; they most fre
quently affect the flowers. Copium atolidum l lorvath. tor instance, very commonly deforms the flowers 
of CUrodrndron ipinetctn* Guerke. 

'Keller (1892 a, p. 1.17), however, asserts that Schweinfurth found ants inside the swollen thorns of 
this Acacim fintula, though he did not mention the fact in his paper. 

' In Englcr. 1915. 'Die Pflamenwclt Afrikas,' 111, 1, pp. 30S-373; see also Harms, 1914. F.nglcr's 
Bot. Jahrli., 1.1, pp. 3C.1-3C5. 



19221 II"heeler, Ants of the Belgian Congo 373 

Acacia fistula Schweinf t tr t l i a n d A. zanziiarica ( S p . M o o r e ) . I n H a r m s ' op in ion 
these two f o r m s a r e h a r d l y speci f ical ly d i s t i n c t from the c o m m o n A f r i c a n A. seyal 
I V l i l e . 

A. drcpanolobium H a r m s . 
A. formicarum H a r m s . T h i s is p r o b a b l y S j o s t e d f s '• F l o t e n a k n z i e " f r o m the 

M a s a i - s t e p p e . 
A. meudofistula H a r m s . 
A. malacocephala H a r m s . 
A. Bussci H a r m s . 

T h e exact nature of the swollen thorns of these plants has been 
somewhat d isputed . As ment ioned before, Schweinfur th and Ascherson 
regarded t hem as t rue galls. T h i s op in ion is fur ther supported b y the 
thorough researches o f Ke l l e r ( lS92a) and Sjostedt (190S), as wel l as b y 
the more recent observations of Glover A l l e n (Wheeler, 1913, p . 130, 
footnote) , H . W i n k l e r (1912, p . Go), and H . Schenck (1914, p . 453) . 
Sjostedt was unable to discover the maker ot the galls; yet he believes 
tha t they m a y owe the i r development to the s t ing of some dipterous or 
hymenopterous insect. Glover A l l e n , however, f ound t h a t the enlarged 
thorns of Acacia fistula ( f rom the N i l o t i c Sudan) consist, when y o u n g , 
" o f a solid mass of green, succulent tissue, w i t h a single small l a rva 
inside, as i n a t y p i c a l insect g a l l " ; and H . W i n k l e r discovered i n 
German East Af r i ca a beetle-larva i n a swollen Acacia t h o r n t h a t was 
en t i re ly i n t ac t . A l l u a u d and Jeannel are, i t seems, the o n l y observers 
inc l ined t o believe t h a t the ants themselves produce the galls, 1 but the i r 
own observations hard ly suppor t th is v i ew . 

D u r i n g his t ravels i n B r i t i s h East Afr ica w i t h I t . T j i i de r . i n 190G, M r . 
I I . Lang made some observations on gall-bearing acacias g rowing i n 
large numbers on the A t h i Plains. One of his photographs of these 
curious plant deformations is reproduced on Plate X X V I , f ig . 2. F r o m 
i n f o r m a t i o n he k i n d l y gave me, I am led to agree w i t h Sjostedt a n d 
others that the swellings are t rue insect galls . 5 T h e y are not l o u n d o n 
a l l specimens of the same species of Acacia, even i n one l o c a l i t y : wh i l e 
on some plants p rac t ica l ly a l l the thorns are swollen, others nearby 
bear ha rd ly any galls; fur thermore , the i r size is qu i te var iable a m i the i r 
shape rather i r regular . M e n t i o n m a y s t i l l be made of the fact t h a t . 

>" l.n sommr. noun ne pouvona pas nffirmcr > v « certitude ipicls sonl Ira rapports exacts duCremsi-
togaiUr rufesma avec I M u o i sur lequrl on Ic trouvc, mais re que nous avons vu nous pousse forte-
ment a rroira que eo sont him Irs Crtmsatoaaalrr qui provomicnt par leur intervention a I'extrcroite des 
ramcaux jeuncs, la formation des gnllcs. qui ciitrctictiiiriit leur arcroissomrnt. puis Ir moment venu Irs 
pcrforrnt pour y Installrr leur nii l" (Santsrhi. 1WI 1.1> 

•Someauthors admit that theswelling* of the thorns of Afriran aeaeias nre not due to ants, yet call 
them ant-calls ('Amciscngallrn"). This misleading term should he avoided, because it conveys the 
errone ms idea that the ants sre responsible for the prislurtioii of the galls I'.ven the mynnecodomatia 
of true inynncophytcs are normally pnslurcd by the plain without the intervention of ants: though, 
when inhabited by these insects, some tissues in certain sjiecles may show a [lecutiar h) [.crplaslss 
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while the s|xicius of Acacia enumerated above have a rather wide dis
t r i b u t i o n in eastern Cent ra l Afr ica , swollen thorns have been noted in 
on ly a few localit ies w i t h i n the i r range. 

T h e conclusion thus seems p la in ly jus t i f ied tha t these East Af r i can 
acacias should be excluded f rom the list of t rue myrmccophy tes . 
Sjostedt s t i l l c l ings to the idea of a mutua l i s t i c symbiosis between these 
plants and the ants which often settle the i r hyper t roph ied thorns . I n 
case the swellings are t y p i c a l insect galls, I do not see how th is v iew can 
be supported b y facts. T h e excellent nesting sites offered b y o ld acacia 
galls are merely exploi ted b y the ants, and it is doub t fu l whether the 
p lan t derives any benefit f rom the presence of these insects; cer ta in ly , 
the galls must be considered as pathological product ions , wh ich could 
hard ly be of u t i l i t y to the economy of the p lan t . Moreover , as po in ted 
out b y Wheeler, i t is b y no means clear that the acacias are not suffi
c i en t ly protected b y the i r long, sharp thorns f rom browsing animals . ' 

T h e fo l l owing ants have been found inside t h o r n galls of Af r i can 
acacias: 

Crematoyastcr brnnncif emiix subspec ies acacia' ( F o r e l ) , in thorn g:ills of Acacia 
fistula, A b y s s i n i a ( K e l l e r , l£92;i) . 

Creinatogaster chiiirinii F i n e r y , in thorn galls oi Acacia zanzibarica, near K a h c , 
in the p la in at the foot of M t . K i l i m a n j a r o (S jos tedt , 1 9 0 S ) ; a n d its v a r i e t y rinrta 
F i n e r y , in swol len t h o r n s of Acacia fistula, S o m a l i l a n d ( K e l l e r , 1 S t r i a ) , together w i t h 
Pauxxux xpinicola W a s m a i n i ( W a s m a m i , 1S92 a n d 1916) . 

Crcmatogaxtcr gerslackcri ( l ) a l l a T o r r e ) ( = ("'. riphalntcx O c r s h c c k c r ) , in a t lmrti 
gal l of Acacia n e a r M o m b a s a ( O c r s t a ' c k e r , 1S71, p. :{">(>). 

Crcmatogaxtcr ruxpolii F o r e l , in t h o r n galls of Acacia fistula, A b y s s i n i a ( K e l l e r 
1S92.1). 

Crematoyaxter xjoxtctlti ( M a \ r ) . in thorn gal ls of Acana ilrcpauolobiutu, n e a r 
K a h c . in the p la in at the foot of M t . K i l i m a n j a r o , a n d in W e s t t ' s a m b a r a (S jos t ed t , 
190S) . 

Creinatogaster nigrieepx subspec ies preili ( F o r e l ) , t a k e n b y I 're l l from t h o r n s of 
''Acacia eornigcra '' in the p l a i n of K n h e , G e r m a n F a s t A f r i c a . 

Crcmatogaxtcr castauea F . S m i t h (-C. tricolor G c r s t a - c k e r ) , in t h o r n galls of a n 
unident i f ied Acacia of the M a s a i s teppe , p r o b a b l y A. formicarum (S jos tedt , 190S) . 

Creinatogaster ricai F i n e r y , descr i lx 'd from swol len spines of Acacia larin, A b y s 
s i n i a ( F i n e r y , 1S97, p . COO). 

Creinatogaster nigrieepx K m e r y wa« found b y I<us|xi)i in swol len spines of Aracia 
larin in S o m a l i l a n d ( E m e r y , 1S97, p. (Mil) . 

Crcmatogaxtcr mimour ( S a n t s c h i ) w a s found b y C \ A l l n a u d in t h o r n gal ls of 
Aracia xteuocarpa on M t . K e n i a at a lxn i t 2(XH) n i . ( S a n t s c h i , 1914, p. S 9 ) . 

Crcmatogaxtcr rulcania ( S a n t s c h i ) w a s co l lected b y A l l u a u d a m i J e a n n c l f rom 
swol l en thorns of a n a c a c i a (Acacia stenncarpa'') in the s t cp ix 1 of the Ri f t V a l l e y , at. 
the foot of M t . Ixmgonot ( S a n t s c h i , 1914, pp . 9 G - 9 S ) . 

•Tlif; Centra] and South American bull-horn acacias are true niyrmeeophytrs. A resume of the 
observations made on these remarkable plants is given in the synopsis of myrmccophytes (pp. 510). 
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t'rematngaxtir (I)ecacrema) xolenopxidex subspecies//.-ir-i'i/.i ( M a y r ) , in t h o r n Ralls 
of . l r . i r j . i Buxxei, I ' s a m l i a r a (SjOstedt , 1 9 0 S ) ; the v a r i e t y gallarunt ( S a n t s c h i ) w a s 
t a k e n in gal ls of a n a c a c i a at M i n d o u l i , F r e n c h C o n g o . 

Cataulacux intrudeus ( F . S m i t h ) , in t h o r n gal ls of Aearia Bnxsii, I ' s a m b a m 
•Sjos tedt , 190S) ; or ig ina l ly descr ibed f r o m thorns of Actcia, in N a t a l 

Tctrapouera j.rmigi ( M a y r ) , in thorn galls of .4caci;i drepanoMriiim, near K a h c , 
in the p la in at the foot of M t . K i l i m a n j a r o , a n d in W e s t U s a m b a r a (S jos tedt , 190S) . 

Tctrapouera natalciixix F . S m i t h w a s t a k e n f r o m t h o r n s of a species of A zacia i n 
N a t a l ( F . S m i t h , 187)')). 

A c c o r d i n g to K o h l (1909, p. l o t ) , 11. S c h i n z found a n t s ins ide h y p e r t r o p h i e d 
thorns of . I r . i n ' a horrida in S o u t h A f r i c a . 

As w o u l d be expected f rom the fo r tu i tous p roduc t ion o f galls on 
plants , none ol the ants ment ioned i n the preceding pages seems to re
s t r ic t the locat ion of i t s nest to galls. T h e y are ev iden t l y a l l arboreal 
s.|>ecies which are in the habi t of shel ter ing the i r b rood in ho l low branches 
or cavities of trees. 

Fungus-growing A n t s 

A l lu s ion has been made above to the depredations of the South 
Amer ican leaf -cu t t ing , or parasol, ants. T h o u g h the des t ruc t ion w r o u g h t 
by these insects was fami l ia r t o the indigenes and ear ly colonists, wha t 
use is made of the vegetable ma t t e r carried i n t o the i r nests is a discovery 
of compara t ive ly recent t late. H . W . Bates i n his classical ' N a t u r a l i s t 
on the A m a z o n ' (1S63, I , pp . 23-20) describes the ac t iv i t i es and e a r t h 
works of the large South Amer ican leaf-cutter, Alia cephalotes (L innams) , 
in great de ta i l . I n bis op in ion , '* the leaves are used t o t h a t c h the domes 
which cover the entrances to the i r subterranean dwell ings, thereby p ro 
tec t ing f rom the deluging rains the y o u n g broods i n the nest beneath ." 
bincecum (1807), N o r t o n (1808), and B . H . Townsend (1S70), w h o 
studied the smaller Mex ican ant l Texan parasol t ints , a l l overlooked the 
most i m p o r t a n t pecu l ia r i ty in the behavior of these insects. 

Belt (1S74) was the first t o unders tand the t rue significance of the 
leal-gathering hab i t . He def ini te ly states tha t the parasol ants use the 
leaves "as a manure , on which grows a m i n u t e sjiecies of fungus, on 
w h i c h they feed;—that they are, i n rea l i ty , mushroom growers and 
eaters." He then proceeds to describe the in t e r io r of the nests of the 
species of Alia s tudied b y h i m i n Nicaragua. 

T h e c h a m b e r s were a l w a y s i i lx in l three p a r t s tilled w i l l ) u speck led , b r o w n , floc-
c i i l c n l , *|H>i)gy-lookiiig m a s s of a light a n d loosely connec ted s u b s t a n c e . T h r o u g h o u t 
I lie' musses were n u m e r o u s a n t s be long ing to the smallest d iv i s ion of the w o r k e r s , 
w h i c h do not engage in l e a f - c a r r y i n g . A l o n g w i t h t h e m were p i i |Kc a n d larva", not 
c a t h c r e d together, but d N p c r x c d . a p p a r e n t l y i r regu lar ly , throughout the l loccu lcnt 
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m a s s . T h i s m a s s , w h i c h I h a v e ca l l ed the ant-f<x>d, p r o v e d , on e x a m i n a t i o n , to be 
c o m p o s e d of m i n u t e l y s u b d i v i d e d pieces of leaves , w i t h e r e d to a b r o w n color, a n d 
o v e r g r o w n a n d l i g h t l y c o n n e c t e d b y a m i n u t e w h i t e fungus t h a t ramif ied in e v e r y 
d i r e c t i o n t h r o u g h o u t i t . I not on ly found th i s fungus in e v e r y c h a m b e r I opened , b u t 
a l so in the c h a m b e r s of the nest of a d i s t inc t species t h a t genera l ly comes out o n l y in 
the •'irriit-ti'inre W h e n a nes t is d i s t u r b e d , a n d the masses of ant- food are 

s p r e a d a b o u t , the a n t s s h o w great c o n c e r n to c a r r y a w a y e v e r y morse l of it u n d e r 
she l ter a g a i n . 

Bel t ' s observations were subsequently confirmed b y F r i t z M i i l l c r 
(1874), Tanne r (1892), A . M o l l e r (1S93), Sampaio (1894), H . v . I h e r i n g 
(1S94 and 189S), U r i c h (1895a-6), Swingle (1S96), Forel (lS96.t-c, 1897), 
Wheeler (19016, 19056-c, 1907, 19106, e tc . ) , Gceldi (1905a-6), J . H u b c r 
(1905, 1907, 1908), and others. I t is now an established fact t h a t the 
A t t i n i , a t r i be of m y r m i c i n e ants res t r ic ted to Amer ica , are a l l i n t i m a t e l y 
associated w i t h fungi , w h i c h they cu l t i va t e on an appropr ia te subs t r a tum 
and w h i c h i n t u r n supply these insects w i t h the i r o n l y food. ' T h e y arc 
the o n l y ants k n o w n to be s t r i c t l y vegetar ian. Var ious stages i n the 
development of the fungus-growing behavior m a y s t i l l be recognized 
among the m a n y forms of the t r i b e . 2 T h e different members o f the lower 
genus, Cyphomyrmex, and p robab ly also of Myrmicocrypia, make a 
smal l , crude nest; t hey collect caterpi l lar excrement on w h i c h t hey grow 
a flocculent m y c e l i u m w i t h well-developed food-bodies, o r b r o m a t i a 
(called " k o h l r a b i - h e a d s " b y A . M o l l e r ) ; t he i r gardens are on ly a few 
centimeters i n diameter , of i r regular shape, and l ie on the floors of smal l 
d i la t ions i n the rough earthen galleries of the nest. Aptcrostigma, 
Scricomyrmex, j.\[ycetosoritis, and Trachymyrmex a l l excavate more 
regular nests and cons t ruc t pendent mushroom gardens on a subs t ra tum 
of insect excrement and vegetable debris. T h e gardens of Aptcrostigma 
arc sometimes p rov ided w i t h a special myce l i a l envelop, b u t those of a l l 
o ther A t t i n i are naked. Mccllcrius and Acromyrmex make one or more 
large gardens on the floors of the nest-chamber. A n d , finally, the Alia:, s. 
sir., wh ich include the t rue parasol ants, the largest and most powerful 
species of the t r ibe , collect large quan t i t i e s of leaves, flowers, and other 
vegetable substances for the i r gardens; the i r nests a t t a i n huge d i m e n 
sions and comprise a number of large chambers, each w i t h a sessile mush
room garden o f t r i t u r a t e d plant fragments, permeated w i t h fungus 
hyphre. 

'The genus Proutta, recently discovered by v. Bultel-lteepen in Sumatra, was originally placed by 
Forel among the Attini, but later separated by the same author to form a tribe of its own. There is 
nothing to snnw that this Sumatrati ant has developed fungus-growing habits. 

T h e habits of the genus IllcphAridatta Wheeler are unknown. 
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T h e o r ig in ot new colonics among t l i c A t t i n i and the me thod of 
t ransferr ing fungus cu l tu re t r o m the ma te rna l t o the daughter co lony 
have been inves t iga ted b y H . v . I h e r i n g (1S9S), Gceldi (1905a), and J . 
H u b c r (1905, 1907, and 190S). T h e dc i i la ted , fe r t i l ized female of A1 Ha 
nexdens (Linnreus) of ten s tar ts a new colony alone; she digs a b u r r o w i n 
the soil and forms at a dep th of 20 t o 30 c m . a chamber i n w l i i c h she 
deposits w i t h i n a few days a l i t t l e packet of eggs. E v e n a t t h a t t i m e one 
finds beside the eggs a flat heap of loose w h i t e substance, on ly 1 t o 2 m m . 
i n diameter , wh ich is the earliest r u d i m e n t of the fungus garden. O n 
searching for the o r i g i n of the fungus germs w i t h w h i c h th i s new garden 
is established, v . I h e r i n g discovered tha t every Alia queen, on leaving 
the parenta l nest, carries i n her infrabuccal pocket a loose pellet of debris 
con ta in ing also hyphrc f rom the fungus gardens. T h i s fact was conf i rmed 
b y J . H u b c r , who successful]}- reared an Atta colony f r o m i t s incep t ion t o 
the appearance of the first workers . T h e day fo l lowing the n u p t i a l 
flight the female disgorges th is pellet on the floor of the newly dug 
chamber; to keep the fungus a l ive she f requent ly manures par ts of i t 
w i t h l i q u i d excrement f rom the t i p of her gaster. I n th i s ear ly stage of 
the colony the queen does not feed on the fungus bu t cats a great number 
of her o w n eggs. T h e first larva;, too , are fed d i r ec t ly on eggs th rus t i n t o 
the i r mouths b y the i r mothe r . Sho r t l y after ha t ch ing , the first workers 
usurp the funct ions o f the mothe r an t , wh ich henceforth degenerates 
i n t o an egg-laying machine . T h e y manure the garden w i t h fecal d r o p 
lets and feed the larva; w i t h the i r mother ' s eggs, whi le t hey themselves 
feed on the b r o m a t i a meanwhi le developed on the hyphre. A few days 
la ter the workers s ta r t to extend the f o r m i c a r y ; they also break t h r o u g h 
the surface of the soil and r e tu rn w i t h new ma te r i a l for the fungus 
garden. I n the meant ime, the b r o m a t i a have become so abundant t h a t 
they can be fed to the larva-. Hube r also observed tha t the founding of a 
new colon}- b y a queen is often unnecessary, because fer t i le females of A Ha 
sexdens are readi ly adopted b y strange workers of the i r own species, thus 
add ing t o the s t rength of exis t ing formicaries. 

T h e systematic posi t ion of the fungi g r o w n b y the A t t i n i is s t i l l d is
pu ted . A . M o l l e r is apparen t ly the on ly botanis t t o have made a special 
point of s t udy ing th i s p rob lem. H i s a t t empts , however, to raise a n y 
f r u i t i n g fo rm f rom mycel ia l cul tures s tar ted w i t h por t ions of the fungus 
gardens of ants were unsuccessful. Hut he found in four instances an 
agaricinc mushroom, w h i c h he called Rozitcs gongylophora, g rowing on 
ex t inc t or abandoned Acromyrmex nests. F r o m the basidiosjxires of th i s 
plant hesucceeded i n rais ing a myce l i um rescmbl ing in a l l respects that of 
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the ant-garde.ns. T l i rec of the species o f Acromynnex d i d not hesitate to 
eat por t ions of th is myce l ium and also o f the pileus and stem of the 
Rozitcs.. M o l l e r therefore ident i f ied the fungus grown b y Acromynnex 
w i t h his Rozites gongylophora and i n th is he has been fol lowed b y most 
o ther invest igators . Wheeler (1910'>, pp . 327-328), however, main ta ins 
that Mol le r ' s observations are far f rom conclusive. He believes that the 
fungi cu l t iva ted by the ants may be more closely related to the moulds 
(Ascoinyeetes) t h a n to the toadstools (Basidiomycetes) . H e has even 
described the peculiar fungus g rown b y the Tvx;u\Cyphomyrmexrimosus 
(Spinola) v a r i e t y comalcnsis Wheeler as Tyridiomyccs formicarum, 
assigning it provis ional ly to the Exoascaceu 1 (Wheeler, 1907, p. 772). ' 

There can \K l i t t l e doubt tha t the h igh ly specialized fungus-growing 
l iehavior of the A t t i n i must have been gradua l ly derived f rom some more 
p r i m i t i v e fungus-eating hab i t . H o w this developed is at present a m a t t e r 
of conjecture, b u t i t may be expected that other ants w i l l show vest igia l 
fungicolous habi ts . W h e n these have been proper ly s tudied, they may , 
taken i n a d d i t i o n w i t h wha t is k n o w n of the ethology of other fungus-
growing insects, give us a proper clue to the possible evolu t ion of the 
complicated ethology of the A t t i n i . 

A cond i t i on v e r y near the p r i m i t i v e fungus-growing behavior is 
perhaps exemplified i n the remarkable car ton nests of the European 
Lasius fuliginosus ( L a t r e i l l c ) . I quote the fo l lowing descript ion f rom 
Donisthorpe 's recent volume on ' B r i t i s h A n t s ' (191o, p . 193) : 5 

T h e s e nests a r e often v e r y large, h a v i n g the ap]x-arnitce of a huge sponge, a n d 
consis t of a n u m b e r of i rregu lar cel ls s e p a r a t e d from each o ther b y th in c a r t o n w a l l s , 
w h i c h a r e r a t h e r br i t t l e a n d genera l ly b l a c k in color, but s o m e t i m e s light b r o w n , 
a c c o r d i n g to the a m o u n t a n d the color of the e a r t h used in the ir c o n s t r u c t i o n . T h e 
c a r t o n c o n t a i n s a q u a n t i t y of a fungus w h i c h w a s n a m e d Scptoxporium Myrmecophilum 
b y T r c s e n i u s (1852. p. 4!), P I . V I , figs. 2 9 - 3 1 ) . S a c c a r d o (1SS6, p. o.iS) describes it as 
Maerosjwrium Myrmecophilum but cons idered it m i g h t I K * ident i ca l w i t h Cladotrichum, 
a n d I ^ i g c r h e i m (1900) c a m e to the conc lus ion that it w a s rea l ly a Clailotrichum, a n d 
ca l l ed i t ('. myrmecophilum. I supp l i ed D r . Jess i e H a y l is K l l i o t of the B i r m i n g h a m 

'Spcgazzini has also given descriptions of fungi taken from the gardens of various Attini in Argen
tina, l ie regards Heruellinia. T belli Spcguzzini (lsy'.l, I ) . 311) as one of the Diseoinycctes Hhizomorpha 
formicarum Spcgazziiii (IS90, p. 352) is probably the sterile form of one of the Xylariaieie. Hoth these 
fungi were found in the mushroom gardens of Atromyrmei lundii (Guerin). .VoniVia/ornnrarum Spcgaz
ziiii (1010, p. 414), described from the nests of Alia Uy*tr\z, is one of the many imperfect fungi of un
known aflinities. Prof Wheeler has kindly sent to me for publication the following extract from a letter 
written by Mr. Carlos Hrurh, dated La Plata. Argentina, July 10, 1921: " You will, no doubt, be inter
ested in the discovery of the mushrooms which arc cultivated by some of the Argentinian Attini. Acro-
myrmttlundiicultivates XyUtria mirrura Spegazrini: A. (Maueriut) hegcri. Poroniopria brvchiSpcgaz-
zini;and AUa wollenu-eideri a gigantic agaricus, Loctlina mnzzuckii Spegazrini. This year I found on the 
culture substratum that had been earned out into their hills by the ants hundreds of Poroniopria in 
every nest. Masses of substratum which I had sifted for guests two months previously were completely 
covered by the mushrooms. The dsmp autumn months this year were particularly favorable to the 
development of the mushrooms mentioned." Xylaria and Poroniopait are both Pyrenomycetineip 
(Ascomycetea) of the family Xylariacese; Locelina is one of the llynienomycelinea? (liasidiomyectcs) 
and placed in the family AgaricacetD. tlotitti is also a genua of theiymeiioliiycctineaj. 

»I have inserted in parenthesis the dales and pages of the references. 
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I jnive.rsit v w i t h v a r i o u s s a m p l e s of I), fuliginous c a r t o n , a m i she h a s p r o v e d , b y m a k 
ing cu l tures , e tc . , that the fungus it c o n t a i n s is a Clailosporium, a n d so s h o u l d l>e 
ca l l ed Clattoxporium myrmecophilum (J. H . K l l i o t , 191«. p . 1US, l ' l . v t l l , figs.. 1—1). 
T h e " r a i s o n d ' e t r e " of this fungus is p r o b a b l y twofo ld; the h y p h a 1 m a y a c t a s food 
for the a n t s a n d the ir b r o o d — i t forms a de l i ca te b l u i s h m o u l d on the w a l l s of the c e l l s 
a n i l under the microscoi>e it m a y be seen to h a v e been b i t t en off b y the ant ."—and t h e 
m y c e l i u m he lps to s t r e n g t h e n the w a l l s of the nest . T h e a n t s most p r o b a b l y c u l t i v a t e 
(his fungus i n t e n t i o n a l l y , as no o t h e r s|>ecies of fungus is found in these nests , b u t it 
wou ld not a lone s u p p l y sufficient food for the t e e m i n g m y r i a d s tha t f o r m the p o p u l a 
tion of a large c o l o n y . 

X o definite proof has apparen t ly been g iven tha t the fungus i n the 
car ton nest of Lasius fuliginosus cont r ibutes to the diet of the ants, but 
Donis thorpe remarks tha t " t h e great d i f f i cu l ty experienced i n rear ing 

fuliginosa larva? i n c a p t i v i t y — w h e n no car ton is present—would seem 
to show tha t the fungus is necessary as food, t hough the ants feed on 
other substances as w e l l . " Adlerz (1913, p . 03) and Donis thorpe (1915, 
]). 229) have shown t h a t Lasius umbratus ( X y l a n d e r ) also bui lds car ton 
nests w i t h inner walls covered by the hypha ' of a fungus. D r . J . B . 
E l l io t (1915, pp . 139 and 142. P I . n , figs. 5-10) described the hypha? 
found i n one of these nests in Eng land as a v a r i e t y myrmecophilum of 
Hormiscium pithyophilum ( W a l l r i c h ) , a fungus wh ich is usual ly found in 
th i ck , superficial patches of myce l i um on the leaves of pines, firs, and 
yews. ' 

Accord ing to D r . J . B . E l l i o t t (1915, p . 142), the species of fungus 
associated w i t h the ca r ton of Lasius fuliginosus is a lways the same, which 
also holds t rue i n the case of L . umbratus. "Since the fungus exists i n 
the car ton as a pure cul ture , a l l ' f o r e i g n ' fungi are doubtless 'weeded ' 
ou t , as in the fungus gardens of the wh i t e ants and the leaf -cu t t ing ants, 
for many varieties of fungus spores must be in t roduced i n t o the nests 
by the passing of insects i n and o u t . " 

I t seems l i ke ly tha t cer ta in , at least, of the many t rop ica l ants wh ich 
construct nests e i ther of car ton or of more loosely agglu t ina ted p l a n t -
fibres, w i l l eventua l ly show s imi la r associations w i t h fung i . Fa rqu-
harson (1914). i n Southern Niger ia , several t imes found fungous hypha? 
g rowing on the aerial shelters composed of chewed wood and bu i l t over 
coccids b y a species of Creinatogaster. B u t i t is very doub t fu l whether 
the ants had a n y t h i n g to do w i t h this fungus. Perkins suggested tha t 
the myce l ium in this case may merely have g rown on the excreta of the 
coccids or even on the scale insects themselves. T h e roughly woven 

'Tlicae (mini from the mat* ol /,*nu« /u(.uioo««. ami / . umbralvM arr all rouulia-lwantia' or »terilc 
mvcrlta of uncertain *yatcmalic iHMiiion 
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nests of the Af r i can Macromischoidcs aculcalux ( M a y r ) are frequent on 
leaves i n the forest. T h e y have been described by Santschi as l ined w i t h 
a m y c e l i u m bear ing f ruct i f ica t ions . Prof. Wheeler 's examinat ion o f 
nests o f th is species (p . 190) argues for the p r o b a b i l i t y t h a t this fungus 
has no re la t ion w i t h the ants, being b u t one of the m a n y fungi w h i c h i n 
the mois t t rop ica l forest g row over dead vegetable ma t t e r . Chromo-
sporium formicarum Ferdinandsen and Winge (190S, p. 2 1 , P I . n , f i g . 11) 
is another imperfect fungus found b y I t aunk i t c r on the is land of St. 
John, Wes t Indies . I t s b rown-ye l low conidia covered the walls of ga l 
leries i n a decaying log occupied b y unident i f ied ants. T h e wr i te rs as
sume tha t the ants feed on these conidia, bu t th is w i l l need actual con
firmation. 

A few words may be said about the peculiar fungi found g r o w i n g on 
the inner walls of the myrmecodomat i a of cer ta in ant -p lants . M i e h e 
(1911b, pp . 331-341) made the. in te res t ing discovery that some of the 
galleries i n the pseudobulbs of the Javanese Myrmccodia lubeiwa and 
Hydnophytum monUinum are l ined w i t h m y c e l i u m . T h i s is found o n l y 
i n tubers inhab i t ed b y ants ; the free t ips of the hypha; are e v i d e n t l y 
b i t t e n off b y these insects and i n some places the sods of m y c e l i u m are 
t r i m m e d to an equal level . Miehe believes t h a t the fungus grows on the 
excrement of the ants, b u t he ev iden t ly discards the idea tha t the insects 
feed on i t . I f t hey cut the hypha? down , i t is merely, he t h inks , because 
too t h i c k a carpet w o u l d soon obs t ruc t the galleries of the fo rmica ry . 
H e thus regards the fungus as a mere i n t rude r of no use to the ants. T h e 
presence of fungi inside lnyrmecodonia t i a seems to be ve ry general, 
since Prof. Ba i l ey found a more or less l uxu r i an t g r o w t h inside the c a v i 
ties of a l l the myrmeeophytes of w h i c h he could ob t a in suitable mater ia l 
(Sec Par t V ) . T h e mycel ia are sporadical ly d i s t r ibu ted in most cases, 
b u t the i r aerial por t ions show unmis takable evidences of hav ing been 
cropped b y the ants . I n one of the species of Plcctronia (P. Laurcutii) 
and i n the Cuvierx there are dense mats of delicate, wh i t e hypha?, w h i c h 
r e m i n d one fo rc ib ly of the " a m b r o s i a " cu l t i va t ed b y certain wood-bor ing 
beetles and gall-midges, of w h i c h I shall have more t o say below. I n a 
recent paper, Ba i l ey (1920) f u l l y discusses the question whether the 
mycel ia of the myrmccophy te s arc eaten b y the ants and whether t hey 
are cu l t i va t ed b y t hem or are merely advent i t ious . 

T h e pellets i n the infrabuccal pockets of ants i n h a b i t i n g m y r m c c o 
phytes usual ly conta in numerous spores and also fragments of hypha; 
w h i c h appear to have been removed f rom t he walls of the domat ia . T h i s 
m i g h t be considered as i n d i c a t i n g t h a t the ants feed to a greater or less 
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extent upon the fung i . B u t the evidence appears m u c h less con
clusive when viewed i n the l ight of Bai ley 's discovery t h a t the in f r a 
buccal pellets of almost a l l ants t end to conta in spores and fragments of 
hypha;. T h i s is as t rue of the cntomophagous Ponerina; and Pseudo-
m y r m i m e as of the more or less omnivorous M y r m i c i i u e , Dolichoderina?, 
and For inic i iue; of ants of temperate as of t rop ica l regions; and of 
species wh ich nest i n the g round or i n ca r ton or s i lk domat ia as of those 
which l ive i n decaying plant tissue. On the other hand, suc l r i s not the 
case w i t h the crops and stomachs of imag ina l ants . I i any of the ants 
ac tua l ly feed upon fungi , they mus t t r i t u r a t e the spores and mycel ia , o r 
compress t hem, and d ra in off the l i q u i d or semi- l iquid contents. Under 
such circumstances, one w o u l d expect t o find t o r n or r up tu r ed spores 
and finely d iv ided fragments of hypha; i n the infrabuccal c a v i t y . T h i s 
was not so, however, i n any of the pellets analyzed b } ' Ba i l ey ; the spores 
and fungus filaments were in tac t and s t i l l retained thei r protoplasmic 
contents. A l l the evidence a t hand favors Janet's (189G, p . 15; 1899) 
content ion tha t the funct ion of the infrabuccal pocket is to serve as a 
reccptaclefor food-residues and de t r i tus . Ba i ley therefore concludes t h a t , 
though m a n y ants are closely associated w i t h fungi , there is no sufficient 
proof tha t any o l the Formicida; , o ther t h a n the A t t i n i , arc fungivorous. 
T h e cropping of the hypha! which cover the inner walls of m y r m c c o 
phytes docs not indicate necessarily tha t these fung i are eaten b y ants. 

I n most myrmecodomat ia the g r o w t h and sporadic d i s t r i bu t ion of the 
hyplue suggest tha t the mycel ia are pure ly advent i t ious . O n l y i n the 
case of the localized l u x u r i a n t g rowths of " a m b r o s i a " i n Cuviera and 
Plcclronia Laurcntii are there indicat ions t h a t the ants m a y ac tua l ly 
be fungus-farmers; the mycel ia appear to be more or less pure cultures 
and are closely associated w i t h the de t r i tus of the an t colonics. Yet i t is 
b y no means cer ta in tha t even these results are no t obta ined qui te u n 
in t en t iona l ly on the part of the ants. The env i ronmenta l condi t ions 
w i t h i n the myrmccophytes undoub ted ly faci l i ta te the g r o w t h of fungi 
which must be kept w i t h i n bounds b y a constant c ropping of the mycel ia 
or they migh t interfere w i t h the ac t iv i t ies of the insects. Unless a l l 
fungi are equal ly resistant to cont inued cropping and react s imi l a r ly i n 
the peculiar condi t ions w i t h i n the domat ia , certain species w i l l t end to 
become d om in an t . Should a par t icu la r form gain the upper hand and 
grow ac t ive ly , i f w o u l d probably be transferred to new nests by the 
queens, since the infrabuccal pockets of imagines almost i n v a r i a b l y 
contain fragments of hypha- or spores. T h u s " p u r e cu l tu re s " ot fungi 
may have been brought about th rough the ac t iv i t ies of the ants, b u t 
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qui te inc iden ta l ly and w i t h o u t u t i l i t a r i a n purpose on the par t of the 
insects. Such considerations are cer ta inly oi great interest i n a discus
sion of the probable o r ig in of the remarkable fungus-growing and fungus-
feeding habi ts of the h igh ly specialized A t t i n i . I f mats ol hypha?. g row
i n g i n par t icular luxuriance on the de t r i tus (pellets, feces, etc.) of the 
colony were found by the ants to be edible, i t w o u l d be a compara t ive ly 
simple ma t t e r for these insects to increase the vo lume of their p r i m i t i v e 
fungus gardens b y add ing extraneous ma te r i a l , such as insect excrement 
or vegetable debris, to the or ig ina l compost. 

T h e systematic n ih i l i t i es of the fungi found nourishing on the inner 
walls of myrmccophy te s have not been inves t iga ted . T h e y p robab ly 
represent imperfect forms of some of the higher Asconiycetcs. 

I t is in te res t ing to compare the fungus-growing behavior of the 
Formicida?. w i t h l ike ac t iv i t ies of o ther insects. Such are k n o w n at 
present t o exist among the termites , or Isoptcra , cer ta in wood-bor ing 
beetles of the families Scolytida? and Lymexylonida?, and a number of 
ga l l -mak ing Cecidomyidie. 

T h a t cer ta in termites cu l t iva t e mushrooms i n their nests was k n o w n 
long before s imi la r observations were made w i t h regard to ants, fungus 
gardens of the former hav ing been accurately described i n 1781 b y 
Smeathinan i n his celebrated 'Accoun t of the Termi tes . ' Ye t the t rue 
meaning of these gardens was not realized t i l l after the fungicolous 
Formicida? had been more f u l l y invest igated. Even at present, m a n y 
aspects i n the behavior of fungus-growing termites , such as the manner 
i n which they feed on the mushroom and the o r ig in of fungus gardens i n 
the i r new nests, are s t i l l obscure. So much is cer ta in — that the i r 
fungus-growing behavior differs f rom tha t of the A t t i n i i n several i m 
p o r t a n t par t icu lars as summarized by Wheeler (1007, pp . 784-78.)) . 

I n fjio first p lace l l i e t ermites use the ir o w n e x c r e m e n t as a s u b s t r a t u m , m o u l d i n g 
it into the form of a s]x>ugo c o n t a i n i n g n u m e r o u s h a b i t a b l e c h a m b e r s a n d 
gal ler ies . T h i s s u b s t a n c e is , of course , m u c h harder a n d more com]>act t h a n the c o m 
m i n u t e d leaves , e tc . , e m p l o y e d b y the A t t i n i . S e c o n d , the fungus grown on th i s s u b 
s t r a t u m forms b r o m a t i a ( the spherules or o idial heads ) of a v e r y different type from 
those found in the gardens of the A t t i n i . A n d t h i r d , the termites that a r e in the 
habi t of growing fungi are not e x c l u s i v e l y luyce tophagous l ike the A t t i n i , but subsis t 
a lso a n d p r o b a b l y v e r y largely on d e a d wood, twigs a n d leaves . 

Accord ing to Bugn ion (1914a. p . 171), the larva? and the roya l pai r 
alone are nursed w i t h the b roma t i a of the fungus, whi le the adul t workers 
a m i soldiers fectl d i r ec t l y on vegetable fibres and cells. I t may fur ther be 
ment ioned that the fungus-growing habi t is by no means general in the 
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order Isoptcra , but is restr icted to certain paleotropical genera, such as 
Microtermes Was inann and Termes Linnanrs, wh ich are regarded as the 
most specialized members of the g roup . As in the case of the fungus 
gardens of the A t t i n i , the i d e n t i t y of the fungi g r o w n b y the termites is 
far f rom being k n o w n beyond quest ion. T h e fungous sponges found in 
the t enn i t a r i a are ev iden t ly imperfect forms of higher mushrooms, w h i c h 
have been ascribed to certain Basidiomyectcs (Agaricacea?) b y H o l t e r -
m a n i i (1S99), Dof le in (19056). and Pet eh (1906). 

T h e so-called "ambros i a beet les" are t i l l wood-bor ing Coleoptera 
whose larva; do not feed d i r ec t ly on the fibres of the wood bu t on the 
b roma t i a of a fungus wh ich the adul t s cu l t iva t e on the walls of the i r 
galleries. T h e best-known of these are cer ta in Scolytida;, wh ich fur ther 
more resemble ants and termites and differ f rom most other Coleoptera i n 
that the adult beetles l ive i n societies and care for and feed thei r larva; . 
Perhaps the most in teres t ing points in th is case are tha t , so far as k n o w n , 
the food of each species of fungus-growing scoly t id is l i m i t e d to a cer ta in 
k i n d of ambrosia and on ly the most closely related species have the same 
food fungus; also that the or ig in and fur ther g r o w t h of the fungus is 
en t i re ly under the con t ro l of the beetle. W h e n the mother beetle leaves 
the old bu r row to excavate new brood galleries, wherein to deposit her 
eggs, she t ranspor ts w i t h her the germs of the ambrosia fungus. S t r o h -
meyer (1911) discovered lumps of myce l ium adhering to the dense 
brushes of hai r found on the head of the females of certain exotic S c o l y t i 
da-, these brushes being t o t a l l y absent in the males; he believes t h a t the 
fungus is transferred in th is manner to the new bur rows . I n other a m 
brosia Scolytida 1 , however, the females show none of these hai rbrushes , 
so that the fungus must be carried in some other w a y . Accord ing t o 
Xeger (19()S.i-</) the conidia of certain of these mushrooms fo rm a 
mucilaginous mass wh ich adheres readi ly to any part of an insect pas
sing over i t . I n some cases part of the b romat ia is preserved in the 
digestive tract of the adul t Ix-etle. and voided in the new b u r r o w 
(Schneider-Orell i , 191.i). T h e e thology of another wood-bor ing beetle, 
the Kuro|x>aii Hylecntus lUrimMottles (L iumcus ) , one of the L y m e x y 
lonida-. has I K - C I I s tudied b y Xeger (190S.i-d, 19096. and 1914) and more 
i n deta i l by ('•crnicr (1912). These invest igators have found that the 
la rva , wh ich burrows in dead tree s tumps, never feeds on the wood itself . 
T h e walls of its galleries are overgrown w i t h a myce l ium producing 
globular b romat ia and th ick-wal led spores, which are cropped off by the 
larva together w i t h some of the hypha-. Since the fenmle of Hylvcutus 
lav> her eggs on .the bark of .-tumps and dies shor t ly after ov ipos i t ion , 
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i t is rather diff icult to unders tand how t l ie fungus in this ease enters the 
l a rva l bur rows . 

T h e ambrosia fungi of beetles are ev iden t ly ve ry different f rom the 
mushrooms cu l t i va t ed by a n t s a n d termites . Accord ing to Ncgcr (19096, 
1914) and Beauvcr ie (1910.1-6), t hey belong to the Ascomycetes; the 
former has described the mushroom from the galleries of Ilylccwtus as 
Endomyces hylccati and i t is possible that the ambrosia fungi of the Scoly-
tid;c are also related to the same genus. 

. T h e discovery t h a t ambrosia fungi , s imi lar to those cu l t iva ted b y 
wood-bor ing beetles, grow inside the galls produced b y certain g a l l -
midges ( I ton id idre , fo rmer ly called Cecidomyiche), was made by Bac-
car in i (1S93). H e found tha t the galls formed b y Asphondylia spinosa 
Kiibsaamcn on the flower buds of Capparis spinosa L i n m r u s always con
t a i n a m y c e l i u m . A few mycozoocecidia—as Beccarini proposed ca l l ing 
them—have since been recorded i n Europe, a l l being produced \>y 
species of the genus Asphondylia. Xeger (190S(7, 1909a, 19106, and 
1911a), who made extensive studies of these galls, found tha t the infec
t ions are b y no means accidental , nor due to a parasitic or saprophyt ic 
fungus, and tha t the larva? of the gal l-midge feed on the m y c e l i u m . 
The spores are p robab ly deposited on the p lant b y the female Asphon
dylia, together w i t h the egg. Xeger also recognized the great s i m i l a r i t y 
between the fungi found i n these galls and the " a m b r o s i a " cu l t i va t ed by 
cer ta in Scolytida?. H e therefore proposed the t e rm "ambros ia -ga l l s" 
for a l l cecidia no rma l ly conta in ing hypha? of mushrooms. I n a number of 
cases ar t i f ic ia l cul tures could be obta ined f rom these fungi , w h i c h , i t 
was thus shown, ljelong to sjiecics of Macrophoma (Ascomycetes) not 
yet found outside the galls. 

M a n y of the foregoing details have been taken f rom Wheeler 's 
• Fungus-growing A n t s of N o r t h A m e r i c a ' (1907), which gives a complete 
review of the fungus-growing behavior not on ly of ants bu t also of 
termites and ambrosia beetles. T h e reader is referred t o this i m p o r t a n t 
paper for add i t i ona l i n fo rma t ion on the subject. 

Fungous Parasites of A n t s 
I n the f o l l o w i n g account of the fungi wh ich parasitize ants , I have 

left aside the endozoic Sporozoa and Schizomycetes, some of wh ich are 
i m p o r t a n t agents of bacter ia l infections of caterpi l lars , bees, locusts, etc., 
but are not k n o w n or have not been s tudied among ants . Six famil ies of 
t rue fungi , namely the Entomophthoracea?, the Hypocreaceie, the 
Laboulbeniacea?, the Mucedinace:e, the Stilbacea?, and the Dematiaceie, 
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conta in forms w h i c h a t t ack l i v i n g insects. I n some other groups, such 
as the Saprolegniacea; and the Pyth iacea \ certain species are c o m m o n l y 
met w i t h on dead insects; these arc, however, mere saprophytes and 
cannot l>o proper ly inc luded among the entomogenous fung i . 

F r o m the data collected in th is chapter, i t is evident tha t ants are 
r emarkab ly i m m u n e f rom the a t tacks of parasi t ic fung i ; on ly a few 
species of such ant parasites are k n o w n and these are rare ly encountered. 
T h i s is the more surpr is ing since ants exist everywhere i n great a b u n d 
ance and have probably been collected and s tudied i n larger numbers 
than any other g roup of insects. 

A t first sight a n t s w o u l d seem to be p a r t i c u l a r l y favorab le hosts for s u c h p a r a s i t e s 
s ince these insects a n - in the h a b i t of h u d d l i n g together in masses in w a r m s u b t e r 
r a i i c a n gal leries , w h e r e the fungi might be supposed to deve lop l u x u r i a n t l y a n d t r a n s 
mit the ir spores f rom ant to an t w i t h great fac i l i t y . F u r t h e r cons idera t ion of the 
m a t t e r , h o w e v e r , l eads to the conc lus ion that other h a b i t s of the a n t s m u s t , in a l l 
p r o b a b i l i t y , t end to .suppress o r render imposs ib le the d e v e l o p m e n t of the f u n g i , 
except u n d e r u n u s u a l c o n d i t i o n s . A l l a n t s devo te a great d e a l of t ime a n d a t t e n t i o n to 
c l e a n i n g the ir o w n in tegument a n d that of the ir nest mates . T h e y are , indeed , forever 
c o m b i n g a n d s c r a p i n g the surfaces of the ir bodies w i t h the ir tongues a n d s tr ig i l s , so 
that fungi mus t find it difficult to ga in a precar ious foothold in the ir nests , to s a y 
n o t h i n g of a n o p p o r t u n i t y to prol i ferate . A n d e v e n on the r a r e occas ions , w h e n th i s 
hap)>cns, i m p o r t a n t organs l ike the m a n d i b l e s , antenna*, l a b i u m , maxilla*, p a l p i a n d 
eves a r c kept s c r u p u l o u s l y free f rom paras i t i c g r o w t h . ( W h e e l e r , 191(to, p. S o . ) 

T h e E-VTOMOPimioiiACE/E const i tu te pa r t of the ve ry extensive 
class of alga-l ike fungi or Phycomycetes . B y far the m a j o r i t y of the 
species of th is f a m i l y parasitize l i v i n g ar thropods , t hough a few genera 
grow on l i v i n g or dead plants . ' ' T h e y are dis t inguished b y the produc
t ion of numerous hypha: of large diameter and f a t t y contents , w h i c h , i n 
the insect forms, u l t i m a t e l y emerge f rom the host i n w h i t e masses of 
characteristic appearance and produce at the i r extremit ies large con id ia l 
spores w h i c h are v i o l e n t l y discharged i n t o the air and propagate the 
disease. T h e common house-fly fungus is perhaps the most f ami l i a r 
example of the k i n d , and no one can have failed to notice the affected 
flies in a u t u m n or late summer adher ing to looking-glasses or w i n d o w -
panes surrounded b y a smoky halo of discharged conidia . I n a d d i t i o n 
to these conidia the propagat ion of the fungus, after long periods of rest, 
may be provided for b y the fo rma t ion of th i ck -wa l l ed resting spores 
adapted to w i t h s t a n d successfully the most unfavorable condi t ions . 
These rest ing spores, wh ich m a y be ei ther sexual (zygospores), or asexual 
(azygospores), finally germinate and produce conidia that are discharged 
in the usual fashion and serve to infect fresh hosts." ( T h a x t c r , 1SSS, 
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p. 13(5.) T h e parasi t ic forms i n th is f a m i l y usual ly a t t ack soft-bodied 
insects, such as flies, caterpi l lars , moths , butterf l ies , aphids, etc.; the 
infec t ion results f rom contact w i t h a conidial spore, w h i c h , adher ing ' to 
the host, enters i t s body b y means of a hypha of ge rmina t ion . These 
fungi have never been observed on ants, perhaps because they have not 
been proper ly looked for, though i t is qui te possible tha t the heavy, 
ch i t inous in tegument and the cus tomary cleanliness of ants protects 
them against in fec t ion b y such parasites. 

T h e H Y I ' O C H K A C K J K belong to the class Ascomycetes, and among 
t hem several species of Cordyceps afford " b y far the most conspicuous 
examples of entoinogenous plants , m a n y of wh ich are of large size, or 
b r i g h t l y co lored ' ' (Thax te r , 1S88, p . 135). I n th is case, the polycel lu lar 
m y c e l i u m pervades the t i ss ius of the host, wh ich is r ap id ly k i l l ed , and 
often produces asexual spores or conidia, borne on' external hypha ' 
var ious ly agglu t ina ted or u n i t e d . I n th is imperfect , more common con
d i t i o n , t hey are often described under the generic designation o f 

I sarin" and are then placed, together w i t h o ther s imi la r imperfec t 
fung i , i n the f a m i l y Stilbacete. The m y c e l i u m f ina l ly produces o u t 
side the body of the insect a boll-shaped or c lub- l ike organ or f r u c t i f i 
ca t ion , carr ied on a s ta lk sometimes several inches in l e n g t h . T h e 
swollen p o r t i o n of th i s external s t roma bears numerous ascocarps or 
peri thecia con ta in ing the spores, which are formed w i t h i n elongate cells, 
the asci. As m a n y as eleven species of Cordyccps have been described 
f rom ants, b u t some of these are ve ry imper fec t ly k n o w n ; especially w i t h 
regard to the s t ruc ture of the asci and spores, so t h a t they are much i n 
need of fur ther s t udy . Fur the rmore , a l l Cordyccps seem to be l i t t l e or 
not par t icu la r i n the choice of the i r host, the same species often g r o w i n g 
ind i f fe ren t ly on insects of several orders. 

C O R D Y C E P S E . Fries 
Cordyccps K . F R I E S , I S I S , ' O b s c r v . M y c o l . F l o r . S U M 1 . , ' p. 310 . 

Cordyceps aus t ra l is (Spegazzini) 
Cordyccps unilateralis subspec ies australis S P K O A Z Z I M , 1881, A n . S o c . C i e n t i f . A r g e n 

t i n a , X I I , p. SO (of s e p a r a t e ) . 

Cordyccps auslralis S A C C A K I J O , 1883, ' S y l l . F u n g o r u m , P y r e n o m y c . , ' I I , p. .171. 
S F K C S A Z Z I M , 1SS9, H o i . A e . X a c . C i e n c i a s C o r d o b a , X I , p. 530. M . C. 
C O O K K , 1802, ' V e g e t a b l e W a s p s a n d P l a n t W o r m s , ' p. 3-1. M A S S K K , 1 8 9 O , A n n . 
of P o t a n y . I X , p. 15; 1898, I t e v u e M y e o l o g i q u c , X X , p. 80. A . M r j L L K K , 1901 
4 1 ' h y e o m . u. A s c o i n . . U n t c r s . a u s B r a s i l i e n . ' p. 218, P I . v i . figs. 9 2 a n d 93 . 

Cordiccps australis P . I I K X N ' I . V C S , 1902, I l e d w i g i a , X L 1 , p. 10. 
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T h i s species seems to be ra ther common i n southern B r a z i l , where i t 
was o r ig ina l ly discovered near A p i a h y on Pachycondyla striata S m i t h b y 
Puiggari , and la ter seen three t imes on the same species of ant a t 
B l u m e n a u by A . M o l l e r . I t has also been found i n southern B r a z i l on 
var ious beetles. 

C o r d y c e p s j a p o n e n s i s H a r a 
Cordyceps japonensis H A R A , 1914, B o t a n . M a g a z i n e , T o k y o , X X V I I I , p p . 34S a n d 

351, fig. I . 
Cordyceps species , H A R A , 1913, X a w a ' s I n s e c t W o r l d , G i f i i , J a p a n , X V I I , p . 472 , 

figs. A-D. 

Described f r o m Japan : Province M i n o , K a w a u y e - m u r a and P r o v 
ince M i n o , Kakumuno-ga-hara ( K . H a r a C o l l . ) ; g l o w i n g on an u n i d e n t i 
fied ant , to judge f r o m the descr ipt ion, a species of Camponotus. 

C o r d y c e p s formicivora (Schrceter) 
Torruhia formicirora S c m i c E T K i i , 1S94, iti C o l i n , ' K r y p t o g a m c n - F l o r a v o n S c h l e s i c n , ' 

I I I . ' P i l z c ' 2, p . 270 . 

Cordyceps formicivora S A C C A K U O , 1895, \ S y l l . F u n g o r u m , ' X I , p. 366 . 

G r o w i n g f rom the thorax of Camponotus liyniperdus (La t r e i l l e ) 
on the War thabc rg . Frankens te in , Silesia (Schrceter C o l l . ) . 

C o r d y c e p s L l o y d i i Fawcet t 
Cordyceps Uoydii F A W C K T I . 1SS0, A n n . M a g . X a t . H i s t . , (5) X V I I I , p. 316 , fig. 

S A C C A R D O , 1891, ' S v l l . F u n g o r u m , ' I X , p . 1000. M . C . C O O K K , 1S92, ' V e g e 
table W a s p s a n d P l a n t W o r m s , ' p. 30, fig. 9. M A S S K K , 1S95, A n n . of H o t a n y , 
I X . p. 20 ; 189S, R e v u e M y c o l o g i q u e , X X , p. 90. C . G . L L O Y O , 1919 ( J u n e ) , 
M y c o l o g i c a l N o t e s , N o . 59, p. 850, fig. 1437. 

T h i s fungus was o r ig ina l ly described f rom a specimen g rowing on 
Camponotus abdominalis (Fabr ic ius ) , =C. atriceps ( F . S m i t h ) , and 
found on the banks of the P u r u n i B i v e r , B r i t i s h Guiana ( G . A . L l o y d 
C o l l . ) . C. G . L l o y d has recent ly recorded i t f rom Uganda, where i t 
was obta ined b y W . Gowdey, g rowing on a dead worker of Paltothyrcux 
tarsatux (Fabr ic ius) a t tached b y means of i t s mandibles to the s ta lk of a 
p l a n t : " T h e fungus is a very minu te , wh i t e club w i t h a small capi ta te 
head and seems to agree very well w i t h the or ig inal figure." T o judge 
from C. G . L loyd ' s photographs, th is parasite is ve ry different f rom the 
Cordyccps common ly found i n the Belgian Congo on the same ant , 
Pallolhyrrus, and referred below to C. myrmccophila (Cesat i ) . 
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C o r d y c e p s m y r m e c o p h i l a (Ccsati) 
Ilypocrca (Conlyecps) myrmecophila C E S A U . 1840, in K l o t z s c h . ' H e r b . M y r o l . , 

C c n t u r i a X I , c u r a L . G r a v c n h o r s t , ' X o . 1033 (exs iccnta w i t h d e s c r i p t i o n ) . D . v . 
S C I I L K C I I T E X D A L . 1S40, l lot t in . Z e i t u n g , I V p. S77 . C K S A T I , IS")*), i b i d . , X I I I , 
p. 75 . 

Campt/lothccium myrmeeophilum C K S A T I , 1S40, in K l o t z s c h . ' I l c r l ) . M v c o l . , C c n t u r i a 
X I , - X o . 1033. 

Ilypocrca myrmecophila B E R K E L E Y A N D B H O O M E , 1SS1, A n n . M a p . X u t . f l i s t . , ( 2 ) 
V I I , p . ISO. 

Conlyecfts myrmecophila C K S A T I , 1858, in K l o t z s c h , ' H e r b . M y r o l . , E d . N o v . , C c n t u r i a 
V I I I , c u r a L . R a h e n h o r s t , ' X o . 710 ( e x s i r c a t a w i t h d e s c r i p t i o n ) . D . v . S C H L K C I I -

T K N D A i . , 1S5S, H o t n n . Z e i t u n g , X V I , p. 302 . M . J . B E R K E L E Y , 1800, ' O u t l i n e s of 
B r i t i s h Fungology," p. 3 R 2 . \ V . X Y L A N D E R , 1S00, X o t i s . S a l l s k . pro F a u n a et 
F l o r a F e i m . F o r h a n d l . , X , p. S S , P I . n , figs. 4a-</ ( separate in 1808) . S A C -
C A H D O , 1SS3, ' S v l l . F u n g o r u m , P y r e n o m y c . , ' I I , p. 500 . G . M A S S F . E , I S S O , 
G r c v i l l e a , X V , X o . 73 , p. 2 . M . C . C O O K E , 1S92, ' V e g e t a b l e W a s p s a n d P l a n t 
W o r m s , ' p. 31 , fig. G . M A S S E E , I S 9 5 , A n n . of B o t a n y , I X , p. 14; 1S9S, R e v u e 
M y c o l o g i q u e , X X , p . So . R A B E M I O H S T , W I N T E R A N D P A Z S C I I K E , 1S90, ' F u n g i 
E n r o p i c i , ' X o . 3G49 ( e x s i c c a t a ) . F . J . S H A V E R , 1910, ' X o r l h A m e r i c a n F l o r a , ' 
I I I , p t . 1, p . 54 . S T I T Z , 1911, W i s s . F r g c b n . D c u t s c h . Z e n t r . A f r . F l x p . ( 1 9 0 7 - O S ) , 
I I I , p . 377, footnote . C . K E A , 1914, T r a n s . B r i t . M y c o l . S o c . , I V , p t . 2 , ( 1 9 1 3 ) , 
p p . 199, 203, a n d 213 . 

Cortlyceps (Kntomogcna) myrmecophila C E S A H , 1801, C o m m c n t a r i o d c l l a S o c . C r i t t o -
gamol . I t a l i a n a , I , X o . 2, p. 01 , P I . i v , figs. I I , 1-4. 

Torrubia myrmecophila M . C . C O O K E , 1S71, ' H a n d b o o k of B r i t i s h F u n g i , ' I I , p. 7 7 1 . 
P H I L L I P S A N D P L O W K K U I T , 1S75, G r c v i l l e a , 111, p . 12(5. 

Conliceps myrmecophila P . H K X N I N G S , 190-1, H c d w i g i a , X L I I I , 4, p. 248 . S T I T Z , 

1910, F r g c b n . Z w e i t . D c u t s c h . Z e n t r . A f r . E x p . 1910-11 . I , p . 371 . 

T h i s is the most f requent ly observed fungous parasite of ants, being 
recorded f rom the t rop ica l and temperate par ts of bo th hemispheres and 
a t t a c k i n g m a n y k inds of insects besides ants . I t was discovered b y 
Cesati i n 1846, a t Brescia, i n L o m b a r d y , I t a l y , some three hundred 
ind iv idua l s of the same nest being infested b y the fungus ' ; the species of 
a n t was n o t recorded at the t ime , b u t W . X y l a n d e r i n 1SG9 ident i f ied 
Cesati 's specimens—from K l o t z s c h ' exsiccata—as Formica fusca L i n -
mcus. W . X y l a n d e r ment ions i t also as occurr ing i n F i n l a n d (Jalguba 
on L a k e Onega; A . K u h l l h e m C o l l . ) , g rowing ou t of the anter ior par t of 
the p r o n o t u m of Formica rxtfa L innauis . I t was again noted b y Henn iugs 
f rom B r a z i l ( R i o Junta , J u r u a - M i r y ; E . Ule Co l l . ) on Dinoponera gratidis 
( G u e n n ) . 

I n t rop ica l Af r i ca i t seems t o show a predi lect ion for the common 
large ponerine an t , Pallolhyreus tarsatux (Fabr ic ius ) . S t i t z (1911, p . 

»"Cefut un cimetiflrede fourmis tout entier qui »e parnit de eette jolie Sphe'riacf-e." (Ccsaii , I8oo. 
p. 75.) 
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377, footnote) ment ioned the first Af r i can specimens {-rowing on an ant 
of tha t species collected b y Grauer i n the forest near K i n d u , Belgian 
Congo; and Schubotz also found i t on the same ant i n the U b a n g i 
D i s t r i c t . I t is b y no means rare, f rom m y own experience and tha t of 
Messrs. L a n g and C h a p i n . to find dead specimens of Paltothyreus tar-
satus firmly at tached w i t h the i r closed mandibles to a leaf, a grass-stalk, o r 
a s t ick , several inches or a few feet above the g round , whi le a long-sta lked 
Cordyccps protrudes f rom the body . T h o u g h th is >)osition is often o b 
served in ants tha t d i c f romfungous diseases,it is nevertheless remarkable 
i n th is case since Paltothyreus is a predaccous, s t r i c t l y ter res t r ia l an t , not 
k n o w n to c l i m b the vegeta t ion n o r m a l l y . T h e s t roma of the fungus 
grows out of the side of the thorax , as a rule between one of the coxal 
a r t i cu la t ions . I t is a slender s ta lk , 2 c m . or more long, and ends i n a 
club-shaped f ruc t i f i ca t ion bear ing the ascocarps. M o r e rarely t w o such 
fructiferous s t roma are borne b y the same an t . 

C o r d y c e p s p r o l i f e r a n s ( P . Henn ings ) 
Cordireps proliferans P . I I E X M X G S , 1004, H e d w i g i a , X M I I , 4. p. 2 4 S . P I . i v . figs. 0 

a n d (to. 
Cordyceps proliferans P . A N D D . S A C C A R D O , 1905, ' S y l l . F u n g o r u m , ' X V I I , p. S 2 5 . 

Described f rom B i o Jurua , Marme l los , B r a z i l , g r o w i n g on Dino-
poncra graudis (Guer in ) ( E . Ule C o l l . ) . 

C o r d y c e p s R i d l e y i Massee 
Cordyceps iiidleyi M A S S E E , 1S99, P u l l . M i s c . I n f o r m . P o t . G a r d . K c w , X o s . 153¬

154, p . 173. S A C C A R D O A N D S V D O W , 1902, ' S y l l . F u n g o r u m , ' X V I , p . 613 . 

C H I P P , 1921, T h e G a r d e n s ' B u l l . , S t r a i t s S e t t l e m e n t s , I I , p . 326 . 

Found i n Selangor, M a l a y Federated States ( R i d l e y C o l l . ) , sp r ing
i n g in considerable numbers f rom the head, thorax , abdomen, and legs 
of t in unident i f ied a n t ; some imperfect s t romata also on the antenna 1 . 
T h i s is a small fungus, the s t romata being 3 t o 4 m m . h igh . Accord ing t o 
Ch ipp (1021) the host is "Formica gigas."* 

C o r d y c e p s S h e r r i n g i i Massee 
Cordyee/ts Sherringii M A S S E E , 1S91, A n n . of B o t a n y , V , p . 510, figs. 2--0 (on p. 5 0 9 ) . 

M . (' . ( V . O K K , 1 S B I , G r c v i l l e a . X X , X o . 9 1 , p. 39 . M A S S E E . 1S92, Hot . C e u t r a l l ' l . . 
I . I , p . 3 3 4 : 1S9.1. A n n . of B o t a n y , I X , p . 2 7 ; 1S99. K c v u c M y c o l o g i q u e , X X I , 
p. 1, P I . C L X x x m , figs. 5 - 9 . 

Cordycrj>s Specriugii M . C . C O O K E , 1 S 9 I , G r c v i l l e a , X X . p. 15. 
Cordyccps Shreringii M . C . C O O K E , 1*92, ' V e g e t a b l e W a s p s a n d P l a n t W o r m s , ' p. 3 5 , 

tig. S . S A C C A K I M ) , 1S95, " S y l l . F u n g o r u m , ' X I , p. 3W5. 

'Probably CMmponotut ilitnomurmti} gig** U^ktrrtllf*' 
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Grenada, West Indies (Shcr r ing C o l l . ) . 
"Gregar ious on an ant , spr inging f rom various parts of the body, 

most f i rmly a t tached to the f rond of a fern b y a dense mass of pale 
ochraccous m y c e l i u m . " 

Fig. 77. Cordyceps tubditcoidea (P. llcnuiugs) growing on Camponotus (Sfyrmothrix) mbdominMlii 
(Fabricius), at Kalacoon, Ilartica District, British Guiana: a, natural size; b, X 10. 

C o r d y c e p s s u b d i s c o i d e a (P. Hennings) 
Cordiceps sulxliscoidca V. H E N X I X C S , 1 9 0 2 . H e d w i g i a , X L I , p . I C S . 

CordyccjK subducoulea P . A N D D . S A C C A K H O , 1 9 0 5 , ' S y l l . F u n g o r u m , ' X V I I I , p. S 2 5 . 

T h i s curious fungus was described f rom the confluence of the Para 
and Sur inam Rivers , D u t c h Guiana , on the thorax of an un ident i f ied a n t 
( J . Michae l i s C o l l . ) . Prof . W i n . M . Wheeler has recent ly found at 
Kalacoon, B r i t i s h Guiana, a beaut i fu l specimen which I refer p r o v i -
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s ional ly t o this species ( F i g . 77), though i t m a y be undescribed. I t was 
growing on a dead worker of Camponotus (Myrmothrix) abdominalis 
(Fabr ic ius) , fixed on a leaf of a l ow bush i n the forest near the T r o p i c a l 
Research S ta t ion of the N e w Y o r k Zoological Society. 

C o r d y c e p s s u b u n i l a t e r a l i s (P . Hennings) 
Conlieejts subuuilateralit V. H E N X I X C . S , 1902. H e d w i g i a , X L I , p . I C S ; 1901, X e r t h u s , 

I ' l . I . fig. 9. 
Conlyeep* subunilateralis P . A N D D . S A C C A R D O , 190>, ' S y l l . F u n g o r u t i i , ' X V I I , p . 

S2G. 

F r o m the confluence of the Para and Sur inam Rivers , D u t c h Guiana , 
on the thorax of an unident i f ied ant (J . Michae l i s C o l l . ) . 

C o r d y c e p s u n i l a t e r a l i s ( L . and C . Tulasne) 
Torrubia unilateralis L . A V D C . T C L A S N E , 18G5, 'Se l ec ta F u n g . C a r p o l o g i a , ' I I I , p . 

I S , P I . I , figs. 3—4. B E R K E L E Y A N D C O O K E , 1876. J o u r n . L i n n . S o c . L o n d o n , 

B o t a n y . X V , p. 3 9 4 . 

Cnnlyrcpn unilateralis S A C C A R D O , 1SS3, ' S y l l . F u n g o r u m , P y r e n o m y c . , ' I I , p . 570 . 

F A W C E T T , lSSf>, A n n . M a g . X a t . H i s t . , (5) X V I I I , p. 317. T H A X T E R , 1891, 

B o t a n . G a z e t t e , X V I , p . 203 . M . C C O O K E , 1S92, ' V e g e t a b l e W a s p s a n d P l a n t 

W o r m s . ' p . 33 . fig. 7. M A S S E E , 1S95, A n n . of B o t a n y , I X , p. 15; 1S9S, H e v u e 

M \ c n l o g i q u e , X X . p. 80 . S P E O A Z Z I N I , 1912, A n . M u s . X a e . H i s t . X a t . B u e n o s 

A i r e s . X X I 1 1 , p. 70. 

T h i s is a ra ther general ly d i s t r ibu ted parasite of a n t s . a u d i t a t tacks 
other insects too . O r i g i n a l l y described f rom B r a z i l on Atta cephalotcs 
(L innams) , i t was again found there on the same an t b y T r a i l l c . 1 Fawcet t 
records i t on Camponotus abdominalis (Fabr ic ius ) , = atriceps ( S m i t h ) , 
also f rom B r a z i l , and on Echinopla melanarctos S m i t h and Polyrhachis 
merops S m i t h , b o t h collecled b y A . R . Wallace a t Tondano , a vi l lage i n 
the is land of Celebes. T h a x t e r found i t i n N o r t h Amer i ca on an a n t 
wh ich was not fur ther specified a t the t ime , b u t is, according to Prof . 
Wheeler 's iden t i f i ca t ion , Camponotus herculeanus (L inmcus) subspecies 
pcnnsylvanicus ( D e Gcer) f rom N o r t h Caro l ina . 5 F i n a l l y , Spcgazzini 
ment ions i t f rom an unident i f ied ant found at Puer to Leon , Misiones , 
Argen t ina . 

T h e external par t of th is Cordyccps consists of a black, v e r y slender, 
thread-l ike s t roma, 13 to 20 m m . long and K to % m m . t h i c k at the base, 

•An unidentified Cordycrpa is figured by J . I I . Inda (1007, p. 4, fig. 2) on a leaf-cutting attine ant 
form Cuarnava and Jolnpa, Mexico. 

"According to information kindly given by Prof. Wheeler, there are also in Prot.Thaitcr's collec
tion unidentified Cordycrp* on Camponotu* KercuttAnum subspecies prnnayUmnicuM variety noTcAoracra-
• n (Fi lch) from Maine, and on C. abdominalis (Kahrirlus) from Trinidad. An unidentified Cardyrrp* 
has also been mentioned on Cam;>ono<ua «rjpw//*/u« from llracil by Fawcett l l s s o , p. 317). 
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Fig. 78. Corducep* unil&trroti* variety/apanica F . v. llohnel, growing on Camponotus species, near 
Datavia, Java: a, ant with complete fungus, X o.5; b, canitulum of asci, X 7; c, longitudinal sec
tion of capitulum showing perithecia, X 30 (after v. llohnel, 1909.) 

feebly bent about or above the midd le of i t s l ength , where i t bears on 
one side the peri theeia fused i n t o a subglobose or hemispherical head, 
1 to 2 n u n . i n diameter , w i t h rosette-like protuberances. 

C o r d y c e p s u n i l a t e r a l i s v a r i e t y j a v a n i c a F . v . H o h n c l 
Cordyceps unilateralis v a r i e t y javanica F . v . H O H N E L , 1909, S i t z b . A k . W i s s . W i e n , 

m a t h , u a t t m v . K l . , C X V I I I , A b t . 1, p . 30o, P I . , figs. a-h. S A C C A H D O A N D T I I O T T E H , 

1913, ' S y l l . F u n g o r u m , ' X X I I , p . 512 . 

T h e s t roma of th i s fungus ( F i g . 78 a-c) was g r o w i n g out between the 
head and thorax of an unident i f ied an t , p robably , t o judge f rom the 
d rawing , a species of Camponotus, collected near Ba tav ia , Java, b y van 
Rozenburg . 



K I R . 79. Is&ri* myrmtcidx C . C I . Moyil, (trow-in-, on I'Mrhj/comiyh ttriatn K. Smith, at Tijuca. in ihe 
vi^mity of Kio'Ic Janeiro, hrnxil: A , natural nine; b, X 
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I s a r i a m y r r n i c i d s s C. G . L l o y d 
Isaria myrmiridv C. CI. L L O Y D , 1920, M y c o l o g i c a l Notes , N o . 02, p. 91"), 1*1. C ' X L I I I , 

Tigs. lO.'Ul and-10.17. 

T h e above name is g iven b y C. G . L l o y d to a parasite found i n 
B r a z i l b y J . K i c k on an unident i f ied a n t ; his figure ev iden t ly represents 
the petiole and gaster of a ponerinc, perhaps of the same species of Pachy-
condyla ment ioned below as host of th is fungus. T h e br ie f descr ipt ion 
reads as fo l lows: " T h i s is not a Cordyceps as w o u l d appear f rom the 
photograph but an Isaria wh ich is on ly named for convenience i n the 
museum. Our figure ( F i g . 1636) enlarged s ix-fold tells a l l to be t o l d about 
i t . F i g . 1637 is na tu ra l size. The stein is about a cent imeter long, slender 
and black. The head is cy l indr i ca l and whi t e . Spores are 'pip-shape, ' 
2 X 8." 

F i g . 79 shows a parasite of Pachycondyla striata F . S m i t h , 1 which is 
ev iden t ly L l o y d ' s "Isaria myrmicidx " T h e d r awing was made f rom a 
s,>eeiincn i n the H e r b a r i u m of the N e w Y o r k Bo tan ica l Garden k i n d l y 
loaned to me b y D r . N . L . B r i t t o n and D r . F . J . Seavcr. I t was ob ta ined 
b y J . N . Rose and P. G. Russell i n 1915 at T i j u c a . i n the v i c i n i t y o f R i o d e 
Janeiro, B r a z i l . 

S t i l b u m f o r m i c a r u m Cooke and Massee 
Stilbum formicarum C O O K K A N D M A S S K K , 1SS9, G r c v i l l e a , X V I I I , X o . So, p . S . 

M . C . C O O K K , 1S92, ' Vege tab le W a s p s a n d P l a n t W o r m s , ' p. 3 S , P I . i , fig. 12 . 

A n undetermined species of an t , sent f rom Chel tenham, V ic to r i a , 
Aus t ra l i a , was bearing upon i t s body a l i t t l e Slilbum, w i t h elongated 
slender stems, f rom five to eight mi l l imete rs i n length , black, and flexuous, 
s l igh t ly th ickened towards the base, and bearing at the apex an obovate , 
p ink-colored c a p i t u l u m or head, w i t h e l l ip t i ca l conidia (1G> long and 
3 « b road) . Several of these fung i occurred on the body of each dead 
insect. 

T h e genus Stilbum comprises imperfect fungi , usual ly placed i n a 
f a m i l y S T I L H A C E . E . Mos t of the sjiecies are saprophyt ic and on ly a few 
have been found on insects. I t is qu i te possible tha t the A u s t r a l i a n fo rm 
ment ioned here represents the conidial fo rm of sonic an t - a t t a ck ing 
Cordyceps, and I have, therefore, thought i t convenient to ment ion i t i n 
connection w i t h the Hy'vocreacea'. 

J T h c ant was identifier] by Prof. Wheeler. 
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T h e L A H O U I . B K X I A C K . K or Lahoulbenialcs const i tu te b y far the most 
h igh ly specialized and most in teres t ing of fungoid parasites of insects. 
A l l are found g r o w i n g on l i v i n g ar thropods exclusively. T h e f a m i l y is 
usually included among the Ascomycetes and , even i n his most recent 
papers, Thax t e r sees no sufficient reason w h y i t should not be placed i n 
the Pyrcnomycctes . Because of the i r combin ing i n some respect 
peculiari t ies of the t rue Ascomycetes w i t h others shown b y cer ta in Alga; 
of the class Floridea?, cer ta in mycologists suggest tha t these fungi be 
considered as a class of themselves, for wh ich the names Phycascoinycetes 
or LalKHilbenioinycetcs have been used. 

The fo l lowing br ie f account of the Laboulbeniacea? is adapted f r o m 
R. Thax te r ' s admirable monographic studies of these plants and w i l l , 
i t is hoped, enable entomologists to recognize t hem w i t h o u t d i f f i cu l t } ' . 
Un l ike the Cordyceps described above, the} ' are inconspicuous and , when 
examined in situ on the host insect ,appear in general l ike minu te ,u sua l ly 
dark-colored or ye l lowish bristles or bushy hairs, p ro jec t ing f rom i t s 
Glutinous in tegument ei ther s ingly or in pairs, more c o m m o n l y scattered, 
but often densely crowded over cer ta in areas on which they fo rm a f u r r y 
coat ing. W h e n s tudied w i t h a proper magnif ica t ion , the s t ruc ture of a 
fu l ly developed parasite corresponds to the fo l lowing general scheme. 

A ( | X j l y c e l l u l a r ) m a i n IHKIV, or receptacle, is fixed l i y m e a n s of a b l a c k e n e d base , 
or foot, to the in tegument of the host , a n d cons is t s in most cases of a very s m a l l 
n u m b e r of cel ls d i f ferent ly a r r a n g e d in different genera . T h i s receptac le g ives r i se 
a b o v e to c e r t a i n p e c u l i a r appendages of v e r y v a r i a b l e form, c o m m o n l y c o n n e c t e d 
w i t h the product ion of the m a l e sexua l o r g a n s ; w h i l e f rom the s a m e i n d i v i d u a l , w i t h 
few except ions in w h i c h (he p lan t s are d i u c i o u s , female organs are a lso v a r i o u s l y 
p r o d u c e d f r o m w h i c h perithecia a r c e v e n t u a l l y deve loped . I n the per i thoc ia , w h i c h 
m a y ar ise s i r g l y or in cons iderab le n u m b e r s f rom a g iven i n d i v i d u a l , a n d w h i c h a r e 
q u i t e r e m a r k a b l e in s t r u c t u r e , a r e produced the r e p r o d u c t i v e Ixx l i c s or asms/mrcx 
tha t are formed in , w ident i ca l in a l l respects w i t h the organs thus n a m e d in o t h e r 
i n c t n l x T s of the great group of a x o m y e c t o u s fungi . T h e ascos|x>res t h u s formed 
g e r m i n a t e on the sur face of the host to w h i c h they become a t t a c h e d b y a b l a c k e n e d 
modif icat ion of their basa l e x t r e m i t y , m i d , w i t h o u t the f o r m a t i o n of a n y h y p h a 1 . 
grow d i r e c t l y to n e w i n d i v i d u a l s b y m e a n s of success ive cel l d iv i s i ons . ( T h a x t e r , 
1 S % . p. 19S.) 

Perhaps the most remarkable pecu l ia r i ty of the Laboulbcniacca* 
is the i r a b i l i t y to t h r i v e freely on the i r host w i thou t in te r fer ing much 
w i t h i t s a c t i v i t y , i n f l i c t ing l i t t l e i f any appreciable i n j u r y . T h e parasi t
ism is external and , except i n rare instances in which the foot sends i n t o 
the body a rh izoid- l ike haus tor iun i , the parasite derives i ts nourishment 
th rough a at most slight j ie r fora t ion of the host's in tegument . Indeed, 
so feeble are the ill-effects of the i r parasi t ism that the idea has at one 
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t ime been advanced those fungi be mere saprophytes, not feeding on the i r 
host but absorbing from the sur rounding h u m i d air such elements as are 
needed for the i r development (Cavara , 1899). K i c k (1903), commen t ing 
upon the abundance of Itickia Wasmannii in some ant colonics, goes even 
a step fur ther . " T h e an imals , " he wri tes , " a p p a r e n t l y suffer b u t l i t t l e 
or almost no t f rom the fungus; one finds decidedly populous colonies 
wh ich are much a t tacked . Possibly the animals m a y even derive some 
benefit f rom the fungus. I t is no t much out of the question to t h i n k of a 
k i n d of symbiosis, though I cannot for the present give any fur ther i n 
d ica t ion concerning this po in t . Perhaps the fungus could be of advantage 
to the ants i n p r o v i d i n g them w i t h sugar." 

There is, however, not the slightest proof for K i c k ' s surmise tha t the 
fungus is of any real use to i t s host, whi le there is p l en ty of evidence t h a t 
the Laboulbeniaeea? are t rue parasites. " T h e r ig id l i m i t a t i o n of .species 
of Laboulbeniales to single genera or even species, of insects, wh ich holds 
i n general t h roughou t the group, could ha rd ly , i t w o u l d seem, be ex
plained on the basis of pure sap rophy t i sm; ami -a l though , as previous ly 
stated, the g r o w t h of these plants is not associated w i t h any appreciable 
i n j u r y t o the host, i t is nevertheless a t rue parasi t ism of a t y p i c a l l y 
obl igate t y p e . " (Thax te r , 190S, p . 223.) Moreover , the exact manner 
i n wh ich the fungus derives i t s food f rom i t s host is s t i l l not qu i te clear. 
T h e occurrence of a number of rh izoidal forms seems to render i t cer ta in 
tha t a l l Laboulbcniacca? feet! on the juices of the insect; i n the an t 
parasites, as in a m a j o r i t y of cases, these n u t r i t i v e elements arc absorbed, 
w i t h o u t penet ra t ion , t h rough the sucker-l ike foot (Thax te r , 1908, p . 248) . 
Accord ing to Cepcde (1914, p . 39G), the fungus takes f rom the superficial 
layers of c h i t i n cer ta in carbohydrates wh ich arc localized there (glucose 
and glycogcne) . 

T h e greater number of Laboulbcniacca? a t t ack beetles, especially 
of the f a m i l y Carabida?; they are much rarer on other insects and on ly 
the three fo l lowing species have h i t h e r t o been recorded f rom ants. T h e y 
are among the smallest members of the f a m i l y , not exceeding one-tenth 
of a mi l l ime te r i n t o t a l l ength i n the N o r t h Amer ican Laboulbenia formi
carum; the t w o other forms being s l i gh t ly larger. 

R i c k i a W a s m a n n i i Cavara 
Itickia Wasmannii CAV.MIA, 1 8 9 9 , M u l p i s j l u a , X I I I , p. 1S '2 , P I . v i . P I C K , 1 9 0 3 , 

( F s t c r r e i c h . B o t . Z q i t s c h r . , L I I I , p. 1 0 3 , fig. T H A X T E R , 1 9 0 2 , P r o c . 
A m e r i c a n A c . A r t s S c . B o s t o n , X X X V I I I , p . 3 9 ; 1 9 0 8 , M e m . A m e r i c a n A c . A r t s 
S c i . B o s t o n , X I I I , p t . 0 , p . 2 1 S , P I . x x x i v , figs. 1 - 1 3 . C E I - E D E AND P I C A R D , 
1 9 0 9 , B u l l . Sc i en t i f . F r a n c e ct Belpi<|ue, X L I I , p. 2 3 2 . PICARD, 1 9 1 3 , B u l l . S o c . 



1 9 2 2 ] « Wheeler, Anta of the Belgian Congo 397 

M y c o l o g . F r a n c e , X X I X , p. o i l . Sr-EOAZZixi, 1 9 1 4 , R c d i a , X , ( 1 9 1 5 ) , p. 2 9 , 

P I . i . fig. 2 . K E U M , 1 9 0 3 , A s e o t n y c e t e n , X o . 1 4 5 1 (e .xs icca la) . 

T h i s is apparen t ly the o n l y fungous an t parasite common ly found i n 
Europe . Or ig ina l ly described f rom L i n z on the Rh ine , Ge rmany , where 
Wasmann found i t on Myrmica Isevinodis N y l a n d e r , i t was observed 
b y R i c k on the same a n t a t several other locali t ies i n L u x e m b u r g 

(Belle V u c ) , Ge rmany (Berncastel on t he 
Mosel le) , and A u s t r i a ( F c l d k i r c h and G a r i n a 
i n the V o r a r l b c r g ) . Spcgazzini ment ions i t 
f r o m I t a l y on Myrmica scabrinodis N y l a n d e r 

Don i s thorpe (1912, p . 5; 1913, p . 96 ; 
1915, p . 154) ment ions the discovery a t R a n -
noch, Eng l and , of a nest of Leptolhorax accr-
vorum (Fabr ic ius ) , a l l the ants of w h i c h 
were covered w i t h a fungus, t h o u g h qu i t e 
a l ive . T h e specimens, un fo r tuna t e ly , were 
lost , b u t the a u t h o r t h i n k s t h a t the fungus 
was p robab ly a species of Laboulbeniaceaj. 

Fig SO. /iirtrta H'asmannji 
C*avara. a parasitic fungus of 
Myrmica trrinodi' Nylander in 
Kuropc. Mature individual: a, 
X COO; b, X 2WI (after Thaxter, 
l'tOS). 

Fig. 81. FiicklA formicicot* Spcgazzini, a parasitic 
fungus of Prcnolcpi* tUreatrii Kmery in Argentina. 
Two mature individuals, X 300 (after Spcgazzini, 
1017). 

R i c k i a f o r m i c l c o l a Spcgazzini 
Itirkia formicirola, 1 9 1 7 , SPEOAZZINI, A n . M a s . X a c . H i s t . X a t . B u e n o s A i r e s , X X I X , 

p. 0 0 5 , fig. m i n i . 1 9 5 . 

T h i s species ( F i g . 81) was found i n the is land of Santiago, L a 
Pla ta , Argen t ina , g rowing on Prcnolcpi.s silvcslrii E m e r y . 

L a b o u l b e n i a f o r m i c a r u m T h a x t e r 
I^lKiulUnta formicarum, 1 9 0 2 , T I I A X T E H , P r o c . A m e r i c a n A c . A r t s S c i . B o s t o n , 

X X X V I I I , p. 3 9 ; 190<?, M e m . A m e r i c a n A c . A r t s S c i . B o s t o n . X I I I , N o . 0 . 

p. 3 5 9 , P I . i .v i i i , fiRs. 1 4 a n d 1 5 . W H E E L E R , 1 9 1 0 , P s y c h e , X V I I , pp. S 3 - S C . 

J . B E Q U A E R T , 1 9 2 0 , B u l l . B r o o k l y n F n t . S o c . , X V , p. 7 1 . 
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T h i s parasite ( F i g . S2a-fc) a t tacks various species of N o r t h A m e r i c a n 
ants ; strange to say, i t has on ly been recorded thus far f rom the v i c i n i t y 
of Bos ton , where i t appears t o be ra ther common . T h a x t e r discovered 
i t a t Cambr idge , Massachusetts, on Lasius niger va r i e ty americanus 
Kmery and Formica subpolita v a r i e t y neogagates E m e r y . Wheeler found 
the same fungus infest ing nearly a l l the nests of Lasius niger va r i e ty 
neonigcr Emery , on the seashore at E l l i sv i l l e , Massachusetts, and gives 
seme interest ing details w i t h regard to the ecology of the infested colonies. 

O n the bench itself, w h i c h cons i s t s of a deep 
l a y e r of p u r e s a n d , there are colonies of Formica fusca 
v a r i e t y argentata W h e e l e r , Myrmica seabrimnlis 
X y l a n d e r v a r i e t y sabuleti M e i n e r t , Tapinoma sessile 
S a y a n d Latins neonigcr. T h e las t is far a n d a w a y 
the m o s t a b u n d a n t a n d its w o r k e r s are of large s i ze . 
X o n c of the a n t s in th i s loca l i ty , i n c l u d i n g the iten-
niger, w a s found to be infested w i t h L a b o u l h e n i a c c t r . 
O n the border of the salt meadow, however , i m m e d -

/ ? ' W \ \ j / i a te ly a d j o i n i n g the b e a c h , where the soil is mois t , 
cons i s t ing of a m i x t u r e of r a t h e r sour , d e c o m p o s i n g 
h u m u s m i x e d W i t h s a n d , a n d p r o b a b l y not infre
q u e n t l y w e t t e d b y the s p r a y a n d o c c a s i o n a l l y e v e n 
s u b m e r g e d at v e r y high w a t e r , the on ly a n t is L . neo-
niger, b u t its co lonics are less populous t h a n those on 
the b e a c h , the w o r k e r s are d i s t i n c t l y smal l er a n d 
are p r a c t i c a l l y a l l infested w i t h the Laltoulbcuia. 
P a s s i n g ' over f r o m th is zone of infestat ion to the 
p a s t u r e l a n d a d j o i n i n g the sa l t meadow, the v a r i e t y 
neonigcr is r ep laced b y L . niger L . v a r i e t y americanus 
K m e r y w h i c h is the form of the species c o m m o n l y 
o c c u r r i n g in h igher a n d d r y e r pas tures a n d fields. 
X o n c of the w o r k e r s of this form, w h i c h l a c k s on the 
sca|>cs a n d legs J h e erec t h a i r s so consp icuous in the 
v a r i e t y neonigcr, w a s found to be infested w i t h the 

fungus . I t w o u l d seem, therefore, t h a t whi le neonigcr, u n l i k e a n y of the o ther a n t s , 
is ab le to ex is t in a d e p a u p e r a t e condi t ion in the d a m p , sour soil a t the edges of s a l t 
m e a d o w s , i t docs so o n l y a t the r isk of l i e r o m i n g infested w i t h Laboulbenia formicarum. 
I n d e e d , the infestat ion of the a n t s in this s t r i p of l i t tora l at E l l i s v i l l e is often so exces
s ive t h a t they resemble hedgehogs, f a i r ly b r i s t l i n g w i t h tufts of the fungus . ( W h e e l e r , 
1910a, p . 84 . ) 

T h o u g h Laboulbenia formicarum m a y occur on a l l par ts ot i t s host, 
i t appears f rom Wheeler 's observations t h a t i t grows most a b u n d a n t l y on 
the abdomen, midd le and h i n d femora and t ibia- , and posterior por t ions 
of the head. T h e thorax and coxae, as a rule, are en t i r e ly free f rom the 
fungus; the clypeus and gula arc generally free, and this seems t o be i n 
va r i ab ly the case w i t h the mandibles , antenna! fun icu l i , pa lp i , l a b i u m , 

Fig. 82. laboulbenia formi
carum Thnxtcr, a fungous parasite 
of various North American ants 
Mature individuals: a, X 025; b, X 
200 (after Thaxlcr, 100S). 
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maxi l la 1 , and eyes. I n a ve ry few specimens, one or t w o of the l i t t l e 
p lants were seen on the an tenna l scapes, hu t , as a rule, these organs are 
perfectly clean. 

I n August 1919, I took a worker of Formica pallide-fusca subspecies 
schaufussi M a y r infested w i t h Laboulbenia formicarum a t Forest H i l l s 
near Bos ton . I was, however, unable to locate the nest to w h i c h th i s 
i n d i v i d u a l belonged, b u t th is observat ion shows once more t h a t t h i s 
fungus, t hough restr icted to ants, a t tacks indi f fe rent ly m a n y species 
(Bequaert , 1920). Prof . T h a x t e r has also i n fo rmed Prof . Wheeler t h a t 
he has t aken th is Laboulbenia on various species of Formica, at C a m 
bridge, Massachusetts. 

Several so-called " imper fec t f u n g i " — i n c o m p l e t e l y developed, con i -
dia-bearing or sterile stages of var ious Ascomycetes—are k n o w n t o 
a t t ack insects, and some of these have been seen on ants . I have men
t ioned above Stilbum formicarum Cooke and Massee and have also 
a l luded to the Isaria stage of Cordyce])s, w h i c h m a y be expected on ants , 
since so m a n y species of the l a t t e r genus have been found i n the asci-
bearing stage on these insects. H . Bischoff (1912) has ment ioned the 
finding b y Quic l , a t Potsdam, Germany , of t w o nests of Formica rufa 
heavi ly infested w i t h fungous growths , about the size of a pin-head a n d 
at tached m a i n l y t o the thorax , more rare ly to o ther parts of the b o d y . 
T h e ants were appa ren t ly bu t l i t t l e hampered b y the i r parasites. F r o m 
cultures obta ined w i t h these fungi , Bischoff concludes t h a t they belonged 
to several species, among them a Mucor (of the spimtlosus g r o u p ) , a 
Penicillium, and a yeast w i t h sexual r ep roduc t ion ; characterist ic b r o w n 
hypha) present i n the tuf t s on the ants, were not obta ined i n the cul tures . 
M o r e recent ly , T h a x t e r (1914, p . 239) found i n the v i c i n i t y of 
Cambridge , Massachusetts, a fungus fo rming blackish incrus ta t ions on 
var ious parts of ants, and g i v i n g rise to a few short , colorless, erect 
branches; the exact nature of th is p lan t has not been de termined, nor is 
the name of i t s host ment ioned . 1 

T h a x t e r (1891, p . 203, P I . x x , figs. 1-9) has described, under the 
name. Desmidiospora myrmecophila, a new genus and species of fungus 
which was g r o w i n g l u x u r i a n t l y on a large black ant fastened to the under 
side of a r o t t i n g log in Connec t i cu t . 1 T h e hyplue, much branched and 
«eptate, covered the host i n a wh i t e flocculent mass; they emerged 

U Lcidy 08S4) luia recorded finding in Pennsylvania a Cam jwiofu* pen uy 'ran ieul under I lie bark 
of a dcenying tree; i( was infected with a fungus which spread through every part of the body. This 
may have Ix-en a saprophytic fungus which hail invaded the ant after denlh. 

T h i s ant has recently been identified by 1'rof. Wheeler in Prof. Thaxtcr's collection as Cmponotuj 
Aerculcinnj sulispecies penntybameun (DcGeer). Prof. Thaxter also possesses the same fungus from 
New Hampshire, growing on the sulwpocics penn*ylraniett$ and its variety noreiwteentii (Kitch). 
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especially f rom between the abdomina l segments, enveloping the insect 
more or less complete ly and extending a short distance over the sub
s t r a t u m . T h e spores are of t w o kinds , the microconid ia being m i n u t e 
(12X2/ i ) , hyal ine , subfusiform, and produced a t the apex of subulate 
la tera l basidia; whi le the macroconidia are much larger, t e rmina l , b r o w n , 
flat , mul t i locu la r , i r r egu la r ly lobed, up to }w m m . broad (80-100X68-90^ 
and 12 14u t h i c k ) . T h a x t e r remarks t h a t i t is no t impossible t h a t th is 
fungus is an imperfect fo rm of some Cordyceps or possibly parasitic on an 
i m m a t u r e Isaria or Cordyceps previously developed w i t h i n the insect. 
As i t is, T h a x t e r places Desmidiospora among the H y p h o m y c c t e s and 
L i n d a u 1 regards i t as genus of the Mucedinacca?. Some years ago P a t o u i l -
l a r d (1892) described, under the name HirsuteUa cnlomophila, a curious 
fungus found g rowing on a beetle i n Ecuador . A t first sight i t resembled 
an Isaria, bu t Pa tou i l l a rd t hough t he had observed tha t the spores were 
borne on basidia; he, therefore, inc luded th is parasite among the Bas i -
dionrycetcs, p lacing i t i n the Clavaria?. Recent ly , however, Speare 
(1920) has shown t h a t th is , as we l l as s imi lar fung i , do no t produce t rue 
basidia and mus t be removed f rom the Basidiomycetes. I t is ra ther a 
definite fo rm o f imperfec t fungi , p robably a stage of one or more species 
of Cordyceps or re la ted genera. I n the same paper, Speare remarks apro
pos of Desmidiospora myrmecophila T h a x t e r (p . 65): " W h i l e i t s res t ing 
spores are anomalous i n character, and a l though no structures analogous 
to the synncmata of Hirsidella were described, i t s subulate sporophores 
and fusoid spores are of the same t y p e as the corresponding organs of the 
f o r m under considerat ion." 

A snowy w h i t e m o u l d , Sporotrichuin minimum Spcgazzini (1881, 
p t . 4, p . 123 of r e p r i n t ; Saccardo, 1886, p . 101; M . C. Cooke, 1892, 
p. 37), also one of the Aluccdinacefc, was found i n A r g e n t i n a upon the 
putrescent body of Acromynnex lundii (Gue r in ) , i n a r o t t e n t r u n k . I t 
wasdiffused over the insect, a t f i r s t i n a powdery and then a c o t t o n y w h i t e 
s t r a t u m , fo rming m i n u t e tu f t s . T h e threads were creeping and densely 
in t e rwoven , branched, ve ry slender (scarcely 2n i n d iameter ) , spar ingly 
septate, hya l ine , w i t h conidia scattered here and there. 

I t is possible' t h a t b o t h th i s Sporolrichum and Thax t c r ' s Desmidios
pora mrjrmccophila are mere saprophytes, wh ich have g r o w n over the 
a n t after the death of the insect. 

Hormiscium myrmecophilum Thax te r , another imperfect fungus 
found on ants, is described b y T h a x t e r (1914, p . 238, P I . x i x , figs. 22-25) 
as fo l lows: " F i laments near ly hyal ine , becoming b rownish , darker near 

•InEnglerand PrantI, 1000,Die NatOrl.Pflanzeniam., I .Abt . l**.p.454. 
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the base, closely septate, the cells often as broad as, or broader t h a n long;, 
undif ferent ia ted , d i s t a l l y b l u n t l y rounded, erect o r curved u p w a r d , rigid, 
s imple, less f requen t ly spar ingly branched, t aper ing bu t s l i gh t ly i f a t a l l , 
one to several ar is ing f r o m a deeply blackened foot of var iab le size and 
sha]>e. M a x i m u m leng th about 2S0u b y 7 - S M i n w i d t h . " 1 I t was found 
on var ious par ts of a species of Pscudomyrma collected b y W . M . M a n n 
along the A m a z o n R ive r , B r a z i l ; the m a j o r i t y of the ind iv idua l s t aken 
f rom a nest were infected b y the fungus, w h i c h is sufficiently large to be 
readi ly vis ible as i t projects f rom the surface of the host . I t produces no 
different ia ted cell-groups or definite spores, as far as has been observed, 
and appears t o propagate itself b y f ragmenta t ion on ly , the filaments 
pro l i fe ra t ing after a t e r m i n a l p o r t i o n has been broken off. T h e opaque 
and somewhat var iable foot, b y w h i c h the i nd iv idua l s are at tached to the 
surface of the host, appears to correspond to such a small f ragment b r o k 
en f rom a hypha , w h i c h , adher ing l a te ra l ly , becomes blackened and i n 
dura ted , and gives rise to new filaments, wh i l e at the same t ime i t serves 
the office of a t t achment as wel l as o f food absorp t ion . T h e other m e m 
bers of the genus Hormiscium are saprophytic , being mos t ly found o n 
decaying vegetable ma t t e r ; i t is placed i n the f a m i l y Dematiaeea; among 
the Hyphomyce te s . 

F i n a l l y , I must m e n t i o n tha t Donis thorpe , i n his treatise of B r i t i s h 
ants (1915, p . 235, fig. SG; see also Donis thorpe , 1913, pp . 96-97) , 
figures a worker of Lasius umbratus v a r i e t y mixlo-umbralus Forel w i t h 
patches of algae on body and legs. Concern ing this parasite, he 
expresses himself as fo l lows: 

O n A u g u s t l l t l i , 1912, w h e n nt W e y b r i d g c in c o m p a n y w i t h Professor W h e e l e r , 
w e found t w o colonies of th i s v a r i e t y , v e r y m a n y of the a n t s of b o t h l>eing infested 
w i t h a c u r i o u s d a r k b r o w n w a r t y g r o w t h in p a t c h e s on p a r t s of the l x x l y a n d l egs— 
this W h e e l e r thought might be a fungus w h i c h w a s u n k n o w n to h i m . 1 kept a n u m l i c r 
of these a n t s in c a p t i v i t y , a n d a d d e d uninfec ted w o r k e r s of umbrata f r o m o t h e r l o c a l i 
t i es ; the g r o w t h h o w e v e r d i d not increase nor s p r e a d to the n e w ant.s, bu t r a t h e r 
- c o i n e d to decrease . 1 sent s o m e of the infested a n t s a l i v e a n d o thers in sp ir i t , to D r . 
M a j l i s K l l i o t t , a n d she cons idered the pa tches were colonies of u n i c e l l u l a r o r g a n i s m s 
growing on the outs ide of the a n t s ; e v e n t u a l l y she c a m e to the conc lus ion that t h e y 
were not fungoid g r o w t h s , but p r o b a b l y colonies of a n a l g a . 

In t race l lu la r Bacter ia of A n t s 
I n various groups of insects unicel lular organisms of a fungous or 

bacterial nature have been discovered inside certain cells of the l m d y . 
T h e y are apparen t ly not parasites, but must ra ther 1)0 considered as 

tltormi%cium ptthuophttmm variety murmrrophilum J . It. Klliotl OlUo. pp 1S0-I4?) i* an cntirel} 
different fungim. winch wa« found irnwinit on the carton walk of certain nct>l*of /..i*iw» N*.t>rafijj in 
1 nKlnml (p :<7'.n 
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l i v i n g i n symbiosis w i t h the i r host. Special devices, often of a compl i 
cated nature, assure thei r transmission w i t h i n t l io insect egg from one 
generation to another , so tha t they have become normal const i tuents of 
a l l the members of cer ta in species, genera, families, or even higher groups 
of insects. Some of these micro-organisms float freely i n the l y m p h , 
and in m a n y cases great numbers of them also fill the plasma of cer ta in 
fat-cells, thus fo rming so-called "myec tocy t e s . " The myeetoeytes 
may occur isolated i n var ious parts of the body, or they m a y be grouped 
together and even more or less fused i n t o special fungous organs, the 
" myce toma ." Sometimes micro-organisms of t w o or e%'cn three different 
k inds live, w i t h i n separate cells of the same host, either qui te apar t f rom 
one another or in compound mycetoma. T y p i c a l i l lus t ra t ions of i n t r a 
cellular mycoses are presented by certain hemipterous insects. I n 
par t icular , a l l the Homopte ra possess such in t racel lu lar , he red i t a ry 
symbion t s ; the i r mycetoma are often enclosed w i t h i n a pigmented epi the
l i u m and connected w i t h special branches of the tracheal system of the 
insect (P . Buehner, 1913). 

In t r ace l lu l a r symbion t s also occur in cer ta in ants, and i t is probable 
tha t the i r presence in these insects is more frequent than is k n o w n a t 
present. T h e y were first seen by B l o c h m a n n (18S4,1888) in Camponoliis 
herculean-us subspecies lignipcrdus, densely f i l l i ng cells w h i c h th is i n v e s t i 
ga tor regarded as belonging to the ep i the l ium of the in tes t ine . Acco rd ing 
to Bi ichner ' s recent researches (1919) the in t race l lu la r organisms of tha t 
an t are real ly contained in special myectocytes placed i n a cont inuous 
layer beneath and between the t rue epi the l ia l cells o f - t h e m i d - g u t . 
T h e y are present i n a l l i nd iv idua l s i n the fo rm of t i n y , thread- l ike bodies, 
10 or 12 n long, general ly regarded as bacteria. A t the beginning of the 
sexual m a t u r i t y of the insect, some of the symbion t s leave the i r 
myectocytes , i n the worker as wel l as i n the queen. T h o y invade the 
egg-follicles f rom a l l sides and penetrate the egg, the ent i re plasma of 
which at first becomes densely filled w i t h bundles of bacteria placed 
paral lel to one another ; b u t , as the egg grows, these organisms are 
pushed to i ts poster ior pole. B lochmann found s imilar , b u t smaller (4 
to 5 M), organisms i n Formica, fusca, where they occupy t w o groups of 
cells i n the adipose tissue. Accord ing to Buehner (1918, p s 7 7 , footnote) , 
in t race l lu la r bacteria l ive i n m a n y species of Camponolus, such as C.sriicx 
( F . S m i t h ) , C. maculatus subspecies congolcnsis Emery , C. maculatus 
subspecies brutiis (Fore l ) , C. maculatus subspecies atramenlarius Fore l , 
C. reclangularis subspecies rubroniger Fore l , and perhaps i n a l l the m e m 
bers of tha t genus. B u t they are absent i n m a n y other ants, as, for 
instance, i n ^^yrmccina latreillei Cur t i s . 

file:///atural
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2 . A R K V I K W O F A F R I C A N M Y R A I E C O r i I Y T K S 

For a l l prac t ica l pur|x>ses, an t -p lants or myrmecophy tcs may be 
briefly defined as plants wh ich d u r i n g l ife are cont inuous ly inhab i t ed b y 
certain species of ants . T h i s def in i t ion , however, calls for certain ex
p lana tory remarks w h i c h w i l l be found i n the i n t r o d u c t i o n to the general 
review of recorded ant -p lants (p . 4 9 4 ) . W h a t is k n o w n of the ecology 
of Afr ican myrmecophytcs has been brought together in the present 
chapter, i n add i t i on to m y own field observations. F o r the convenience 
of the entomologis t , 1 have compi led f rom the taxonomie l i t e ra tu re the 
technical descriptions of these plants . T o most s tudents they w i l l , 1 
fear, not be much more helpful t h a n they were t o me; b u t descr ipt ive 
bo tany seems able to offer n o t h i n g bet ter . I n themselves, t hey afford 
.sufficient apology for the fact tha t i n so m a n y cases a correct ident i f ica
t i o n of the plant i n quest ion can not be made. 1 I t is to be hoped t h a t the 
absence of a specific name w i l l n o t render the observat ions recorded 
en t i re ly valueless, since more often t h a n no t fu tu re field workers w i l l be 
•able to recognize the plants b y some of the peculiari t ies shown i n the 
drawings or ment ioned i n the t ex t . 

Be ing more f ami l i a r w i t h the Af r i can flora, I m a y be p e r m i t t e d t o 
call a t t en t ion to a few general features of m y r m c c o p h y t i s m as suggested 
b y a consideration o f Af r i can ant -p lants . Cer ta in of these remarks m a y 
aUo app ly to myrmccophytes of o ther regions, whi le some perhaps could 
not be generalized w i t h o u t modi f ica t ion . 

(a) T h o u g h over 3 0 , 0 0 0 species of f lowering plants have been 
described thus far f rom the E t h i o p i a n Region, on ly 4 2 of t h e m can be 
regarded as more or less well-defined or probable myrmccophy tes . I n 
not more than 2 0 of these cases have the relat ions to ants been established 
from ac tua l observa t ion; for the r emain ing 2 2 species m y r m e c o p h i l y 
is merely surmised f rom analogy w i t h w h a t is k n o w n of the i r near rela
t ives . 1 I n other t rop ica l parts of the w o r l d , the number of p lants w i t h 
special accommodat ions for shel ter ing ants is somewhat higher (about 
110 species in the Neo t rop ica l and 1 0 9 species i n the I n d o m a l a y a n , 
Papuan, and Aus t r a l i an Regions), b u t i t mus t be remembered t h a t t he i r 
floras are much r icher t h a n that of the E t h i o p i a n Region, so t h a t the i r 
p ro ix i r t i on of myrmecophy tcs is but l i t t l e i f any higher . T h e compara-

11n the can* of plant* collected by rue, numl>cr* are given referring lo my herbarium sped mens which 
are now in the hands ol Prof. K . De Wildeman, Director of the llrussels Ilotaniral Garden. Some of 
the*c pjMYimcns have l»een identified by that authority and their study will undoubtedly be completed 
in the near future. 

'Sixteen myrnieeopbvlca are at present known from the ltclgian Congo. According to the latest 
data available. thl~'2 species of Spcrmatophyla. belonging lo 12GI genera, had been described from that 
region at the end of l i t is (Coosscns. V. Ill 111. ' Apcrcu de nos eonnalsaanccs actucllessur la flore du Con
go beige ' Hull Agricole du Congo llelge, X , pp. l.M-101). 
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l i v e l y smal l number of myrmecophytes is ra ther surpr is ing considering 
the abundance and v a r i e t y of t rop ica l p lan t life and the m a n y o p p o r t u n i 
ties w h i c h ants must have had to become acquainted w i t h i t . 

(6) T h e A f r i c a n myrmecophytes belong to a few taxonomic types, 
represented by 7 families and 12 genera, as fo l lows: 

Scholia, Cola, Scaphopetahnn, Barlcria, Epitaberna, and Ciu'/era-arc 
precinct ive E t h i o p i a n genera, whi le the others arc ei ther also repre
sented i n the Or ien ta l and I n d o m a l a y a n Regions (Macaranga, Sarco-
cephalus, Plectronia) or t rop icopo l i t an (Vitex, Uncaria, Randia). T h e 
f a m i l y Rubiacerc leads the l is t w i t h the largest number of m y r m c c o p h i l -
ous species (2G, belonging to 5 genera), wh ich is t rue also in other t rop i ca l 
regions. F o r Barteria, Epitaberna, and Cuviera, myrmecophy t i sn i is to 
a l l appearances one of the generic peculiari t ies, p robab ly being present 
i n a l l the members. 

I t is a curious fact t h a t i n the E t h i o p i a n Region and elsewhere some 
of the largest families of the vegetable k i n g d o m , i n w h i c h d i f ferent ia t ion 
i n t o species has been most act ive, show ve ry few (Leguminosa;, Orch ida-
ceaj) or no cases of m y r m c c o p h i l y . As i l lus t ra t ions o f the l a t t e r may be 
ment ioned the Gramincfc,Cyperaccrc,LiI iaccrc, L a b i a t e , a n d C o m p o s i t e . 

(c) T r u e myrmecophytes are res t r ic ted to the sections of the ear th 
s i tuated between the t ropics , a fact easily accounted for b y the u n i f o r m 
tempera ture w h i c h prevails there and permi ts ants t o establish t he i r 
perennial abodes w i t h i n the ra ther t h i n walls of plant tissues. I already 
have shown (p . 371) tha t the so-called ant acacias of the d r y East A f r i c a n 
plains and Clcrodendron formicarum of the savannah coun t ry are b y no 
means myrmecophytes . W h e n these cases are e l imina ted , a l l Af r i can a n t -
plants k n o w n at present occur on ly i n the permanent ly moist and ever
green R a i n Forest of the western and equator ia l parts of the cont inent . 
A l l the Or ien ta l and I n d o m a l a y a n and the vast m a j o r i t y of the Neo
t rop ica l myrmecophytes grow s imi l a r l y in the moist t rop ica l forest areas. 

L e g n m i n o s i P 

Kuphorbiaccx 
Ptcrcu l ince ie 

Scholia, w i t h 1 s|>ecie.s. 
Macaranga, w i t h 2 s i x t i e s . 
Cola, w i t h 3 n|x;<:ies. 
Scaphopclalum, w i t h 2 .';|>eoies. 
Barlcria, w i t h f> si>ccips. 
Epitaberna, w i t h 1 s|>ecics. 
Viter, w i t h 2 s[>ecics. 
Ihtcaria. w i t l i 1 s j i cc ics . 
Sarcocephalus, w i t h 1 sjx-ck'S. 
Randia, w i t l i 3 «|X'cies. 
Plectronia, w i t h 0 sjx-cies. 
Cuviera, w i t h 15 species . 

F i n court iace:e 
Apoe.ynncea', 
Verl>onncp:p 
I t u b i a c e t r 
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T h e one notable exception is presented b y the t rue ant acacias of Cen t r a l 
and South Amer ica (p . 510), w h i c h do not grow i n the forests, b u t o n h ' 
i n the oj>en c o u n t r y or savannahs and along road-sides, and i n some 
cases even prefer semiar id regions. 

(d) T h e A f r i c a n myrmecophytcs are a l l perennials and of a woody 
texture , ei ther bushes, l ow trees, or woody creepers. T h i s also holds 
t rue for the an t -p lan ts of southern Asia, Malas ia , and t rop ica l Amer ica , 
though the types there are somewhat more var ied , i nc lud ing , for instance, 
t y p i c a l epiphytes. I t is essential to the prosper i ty of the ant colonics 
tha t the i r permanency be assured for m a n y years, a cond i t ion w h i c h , o f 
course, could not be p rov ided b y annua l or biennal p lants . I n a d d i t i o n , 
the woody tex ture of the walls adds considerably t o the so l i d i t y of the 
domat ia and to the pro tec t ion of the formicaries. I n a number of cases 
(Cola, Scaphopelalum), bu t not a l l , the leaves and stems of plants i n 
habi ted b y ants are a b u n d a n t l y covered w i t h long , s t i f f hairs. 

(c) The s tructures offered as myrmecodomat ia b y the an t -p lan ts 
show but l i t t l e d ive r s i ty , are usual ly of a v e r y simple type , and affect 
few organs of the p l an t . There is n o t h i n g here comparable w i t h the i n 
t r icacy and endless v a r i e t y of adapta t ions presented b y entoinophi lous 
flowers to po l l i na t i ng insects. T h e fo l lowing types of myrmecodoma t i a 
have been recognized in Afr ica . 

1. — T h e stipules persist for some t i m e and are m u c h swollen, the i r 
recurved margins enclosing a pouch- l ike c a v i t y : Macaranga saccifera. 
A more p r i m i t i v e cond i t ion of s t ipu la r myrmecodomat i a is i l lus t ra ted b y 
the Uragoga described on p . 453. 

2. — T h e leaves produce pouches at the base ot the b lade : species o f 
Cola and Scaphopelalum. 

Swollen stipules and leaf pouches m a y be regarded as myrmecodo
mat ia of a very p r i m i t i v e type . T h e y are no t much sought b y the ants, 
probably because they do not offer enough so l id i ty and permanency as 
shelters for formicaries. I n the few cases i n wh ich I observed ants using 
the swollen stipules of Macaranga saccifera and the foliar pouches of 
Cola Launntii tunl Scaphopelalum Thonneri, the colonies were very smal l 
and the ants t i m i d . 

3. — T h e stems of the plant are ex te rna l ly normal , but hol lowed out 
pract ical ly the i r ent i re l e n g t h : Yitex Staudtii and Ilarteria Dciccrrci. 

4. The steins present fistulose swellings either i n the middle of the 
internodc:, (Itantlia Lvj:r and It. myrmccoplnjla), i n , above, or lx»low the 
nodes (Cncaria, Sarcocephalus. I'lcctronia, and Cucicra). o r a t the base of 
certain branches (liarhria fistulosa). 
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I n o ther t rop ica l regions there are a number of addi t iona l types not 
yet recognized i n Afr ica , such as s t ipular thorns (Acacia), swollen 
petioles (Tachigalia, Xcpcnlhcs bicalcara(a), pitcher-shaped leaves (Dis-
cJiidia), inf la ted leaf-sheaths (Korthahia), hol lowed pseudobulbs (Schom-
burgkia), and fistulose rhizomes (Polypodiutn sinuosuni, Fjccanoptcris 
carnosa, ^^yr^nccodia, etc.) 

I n the case of s t ipular or leaf pouches, the s l i t wh ich leads i n t o the 
c a v i t y is a na tu ra l result of the p roduc t ion of the pouch. I n a l l other 
Af r i can myrmecophytes , there is no preformed entrance to the domat i a 
and the apertures arc gnawed b y the ants. 

( / ) A very smal l number of Afr ican ants have become adapted to 
nesting in the domat ia of ant-plants . A d is t inc t ion should be d rawn here 
between O H L K S A T O U Y plant ants, t ha t l ive exclusively in myrmecophytes , 
and species wh ich arc on ly occasionally or accidental ly associated w i t h 
these plants and m a y therefore be designated as F A C U L T A T I V K (Wheeler, 
1913, p . 115). M o s t of the Af r i can p l a n t ants fa l l i n the second g roup ; 
they belong to such genera as Crcmatogaslcr, Tctraponcra, Monomorium, 
LcptothoraT, Tctramorium, Cataulacus, Tcchnomyrmcx, and Prcnolcpis, 
which are abundan t i n the forest, usual ly leading an arboreal or semi-
arboreal l i fe ; m a i n ' of the species make no d i s t inc t ion between cavities 
of dead or l i v i n g plants wherein to shelter the i r formicaries. Vilicicola 
lossmanni and the t w o species of Pachyaima (P. xthiopx and P. latifrons) 
are the on ly Af r i can obl iga tory plant ants. T h e y have never been found 
away f rom the i r hosts, Vitcx Slaudtii i n the case of Vilicicola and var ious 
species of Barlcria and Epitaberna myrmorcia in the case of the Pachy-
sima;. I t is possible t ha t certain Afr ican species of Engramma and Plagio-
Icpis, wh ich have been collected on ly i n p lan t domat ia , are also of the 
obligator}- type , bu t the i r ease calls for fur ther inves t iga t ion . 

There arc a number of doub t fu l cases of myrmecoph i ly among 
Afr i can plants and also others t ha t sire based on erroneous or incomplete 
observations. Some of these have been dealt w i t h i n the present paper 
under the i r respective families or genera, but a few others must be br ief ly 
ment ioned here for the sake of completeness. 

Stcrcospcrmum dcntalum R i c h a r d (Bignoniacese), of Abyss in ia and 
K o r d o f a n . Accord ing to Penzig (1894) the p i t h i n the upper par t of a 
flowering branch is cxcavsited for a space of one or t w o internodes and 
the c a v i t y is inhab i t ed b y Tctraponcra penzigi ( E m e r y ) , i t s offspring, 
and also some coccids. T h e aperture is found sit the t i p of w h a t appears 
to be an aborted l i m b i n the b i furca t ion of the flowering branch . There. 



1922) Wheeler, Ants of the Belgian Congo 407 

are no .swellings and the normal steins are fil led w i t h p i t h . Penzig be
lieves that the ants t r i m the g rowing upper end of the branch i n order to 
enter the p i t h and arc thus rcsjxmsible for the dichotomous inflorescence 
of this s]iecics. I am rather inc l ined to t h i n k tha t the galleries are bored 
by some insect la rva and arc o n l y settled b y ants after being left b y their 
maker. 

Anniba le (1007a) ment ions t w o other Af r i can Bignoniaccce, Kigelia 
fricana ( L a m a r c k ) and Ncwbouldia Ixris (P . de Beauvois) , as " m y r m e -

cophilous " because he found nectaria on the under side of the leaves. I n 
add i t i on , herbar ium specimens of Xetrboiddia laeris examined b y h i m 
were hol low i n the upper part of the f lowering branches, the cavities 
hav ing one or t w o apertures at the base. T h e au thor assumes t h a t these 
hollows are na tu ra l format ions of the plant a n d are set t led b y the ants, 
which pierce the exi t holes. H e does not state t h a t these insects were 
ac tua l ly found i n the branches, and the explanat ion offered above for 
s imilar cavities i n Stereospermiim is p robably also t rue here. 

Grumilea venoxa H i e r n (Rubiacere). Belgian Congo. " B u s h of about 
2 m . , always inhab i t ed b y numerous black a n t s " (Dewevre ; see D e 
Wi ldeman and D u n i n d , 1901, p . 130). 

Mierodesmis puberula J . D . Hooker (Euphorbiaceaj) . Belgian Congo. 
" E m . I>aurent »egardcd th is p lan t as a m y r m e c o p h y t e ; indeed some of 
the branches on specimens collected at Bombaie and prov ided w i t h 
wi tch-brooms, are excavated w i t h galleries; b u t the m y r m c c o p h y t i c 
character is no t much pronounced ." (De W i l d e m a n , 1910, ' E t u d e s 
Flore Bas-et Moyen-Congo . ' I l l , 2, p . 250.) 

I n add i t i on to the ants indica ted i n the general account of A f r i c a n 
myrmecophytcs wh ich follows, Fa ther K o h l collected a t S tanleyvi l le 
mid in nearby loeal i t icsa number of sjiccics " i n myrmecophi lous p l a n t s " 
which have no t l>ecn ident i f ied thus far i n the l i t e ra tu re . I subjoin a 
l is t of these insects, compiled f rom Forcl ' s recent paper (191G) on the ants 
collected in the Belgian Congo b y K o h l : 

Crematogaxter ruxjiolii v a r i e t y atrixcapix ( F o r e l ) . 
C. xjdxtcilti stili>i|KTies kohliella ( F o r e l ) . 
t". nigerienxix v a r i e t y wilniger ( F o r e l ) . 
C. kaxairnxix ( F o r e l ) . 
C.kohlH F o r e l ) . 

('. xnlenopxiilex . s i ibs i iencs flacida v a r i e t y coitreiicl\n>ea ( F o r e l ) . 
Monoouiriiini oxearix subspec ies xfiringralenxe v a r i e t y internum F o r e l . 
M. rriguHin .siibxpwii'x Jlaeexrcnx F o r e l . 
Iscptothnrai crclyna F o r e l . 

Tttramorium ximillimum xultwprcir* ixipingenxr v a r i e t y ilumrsi F o r e l . 
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Engramma laiircnti v a r i e t y cnngolemc F o r e l . 
Prcnolcpis grixnni F o r e l . 

L e g u m i n o s s e 

T h o u g h th is is one of the four or five largest families of plants and 
contains m a n y of the more common bushes and trees of the tropics, on ly 
ve ry few of i t s members are k n o w n to be myrmecophytes . A f t e r the 
e l imina t ion of the East Af r i can so-called " a n t acacias," wh ich , as I have 
shown elsewhere, do no t possess t rue myrmccodomat i a , there remains i n 
Af r i ca o n l y one genus t h a t possibly presents bioccenotic associations w i t h 
ants. 

S C H O T I A Jacquin 
Scholia JACQUIN, 17S0, ' C o l l e c t a n e a A u s t r i a e a a<l H o t a n i e a n i C h e m i a m et U i s -

t o r i a m N a t u r a l e i n S p e c t a n t i a , ' I , p . 9 3 . O U V E H , 1S71, ' F l o r a of T r o p i c a l A f r i c a , ' 
I I , p. 309 . H A I U I S , in E n g l e r a n d P r a n t l , 1S'.)7, ' D i e X u t i i r l . P f l a n z e n f a n i . , ' 
X a e h t r a g e zu I I I , pt . 3 , p. 196. 

Theodora M K D I K U S , 1780, ' T h e o d o r a spec iosa , e in ucues P f lnnzcngesch leeht , ' p. 10. 
T A U B H U T , 1894, in K n g l c r a n d P r a n t l , ' D i e X a t i i r l . F f l a n z c n f a m . , ' I l l , p t . 3 , 
p . 13S. 

" U n a r m e d trees or s h r u b s . l e a v e s a b r u p t l y p i n n a t e , w i t h cor iaceous often s m a l l 
leaflets; s t ipu les s m a l l . F l o w e r s r e d or p u r p l e , c lus tered in short often dense pan ic l e s , 
heads or r a c e m e s . B r a c t s a n d bracteo les c a d u c o u s or s u b p e r s i s t c n t . C a l y x - t u b e 
t u r b i n a t e , e a m p a u u l a t e or n a r r o w l y i n f i i n d i h u l i f o n n ; s egments 4, m u c h i m b r i c a t e . 
Pe ta l s 5, s l i ght ly u n e q u a l , c l a w e d or subsess i lc , longer or shor ter t h a n the c a l y x , 
i m b r i c a t e . S t a m e n s 10, free or s h o r t l y c o h e r e n t IJCIOW; a n t h e r s u n i f o r m , d e h i s c i n g 
l o n g i t u d i n a l l y . O v a r y s t ip i ta te w i t h e longate s t y l e a n d s m a l l t e r m i n a l s t i g m a ; o v u l e s 
4 to S or 10, or m o r e . L e g u m e oblong, often fa lcate , compressed , cor iaceous , d e h i s c e n t 
or s u b d e h i s c e n t . Seeds e x a l b u i n i n o u s " ( O l i v e r , 1S71) . 

T h i s genus belongs to the subfami ly Cresalpinioidca?, i n wh ich the 
flowers arc not of the papilionaceous t y p e usual i n the f ami ly , bu t possess 
a ra ther spreading, zygomorphous corol la ; in the bud the upper sepals 
and petals are covered b y the lower . Scholia is res t r ic ted to t rop ica l 
and southern Afr ica and contains twelve species, one of w h i c h is supposed 
t o be m y r m c e o p h y t i c . 

Schotia africana (Ba i l l on ) 
Ihnnbohllia africana B A I L L O X , 1S70, ' I l i s t o i r e des P l a n tea,' I I , p. 99, footnote ( T r o p i 

c a l W e s t A f r i c a ) . 

Schotia humlioMtitriilcs O L I V K H . 1871, ' F l o r a of T r o p i c a l A f r i c a . ' I I , p. 310 . H A R M S , 
1915, in K n g l c r , ' D i e Pf lanzc i iwe l t A f r i k a s , ' I I I , p t . 1, p. 454, fig. 2 1 9 . 

Theodora africana ( B a i l l o n ) T A V I I K U T , in K n g l c r a n d P r a n t l , 1S94, ' D i e N'at i ir l . 
P f l a n z e n f a n i . , ' I l l , p t . 3 , p . 13S. 

" A g labrous tree of 2 5 to 30 feet; ex tremi t i e s ( in o u r s p e c i m e n s ) t u m i d i m 
m e d i a t e l y u n d e r e a c h node, n a r r o w i n g g r a d u a l l y n e a r l y to the midd le of the i n t c r -
node. L e a v e s 'S to 1 ft. long, 2 - to 4 - j t igate , g labrous ; leaflets t h i n l y cor iaceous , the 
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lowest p a i r n e a r the b a s e of the l ea f , o b l i q u e l y e l l ipt ic -oblong , n a r r o w l y a c u m i n a t e , 
b a s e v e r y obl ique r o u n d e d ; 4 j j to G i n . long, 1% to 2)3 b r o a d ; pet io lule 0 to 1 l ine . 
R a c e m e s s o l i t a r y , or 2 o r 3 f r o m the ax i l s , l j * to 2 i n . long, dense ly m a n y - f l o w e r e d . 
B r a c t e o l e s b r o a d l y o v a t e , about ) j l ine long. F l o w e r s p a t e n t , on pedice l s of a b o u t 1 
l ine . C a l y x ;3 to ? i i n . long , p u b e r u l o u s or g labrate , the tube b u t s l i ght ly exceed ing 
the l i m b . P e t a l s o v a l o r ob- lanceo late n a r r o w e d a t base , s l i ght ly longer t h a n c a l y x -
lol>es. F i l a m e n t s g labrous , v e r y s h o r t l y u n e q u a l l y coherent a t the base . O v a r y a n d 
g y n o p h o r c pilose; ovu le s 4 to 5 . L e g u m e u n k n o w n . 

" ' T h i s p l a n t so m u c h resembles species of the I n d i a n genus Humboldlia, t h a t in 
the ' G e n e r a P l a n t a r u m ' (of B c n t h a m a n d H o o k e r ) i t is re ferred to as a n A f r i c a n 
species of t h a t genus . E x c e p t in the l o n g n a r r o w c a l y x - t u b e a n d fewer ovu le s , I do 
not find a n } - t e c h n i c a l c h a r a c t e r of i m p o r t a n c e to d i s t i n g u i s h i t f r o m the o ther Scholia. 
T h e m i n u t e bracteo les , w h i c h pers i s t u n t i l flowering, do not enclose the y o u n g b u d " 
' O l i v e r , 1S71) . 

C a m e r o o n : R i v e r C a m e r o o n ( M a n n ) . 

Accord ing to H a r m s (1915), w h o figures the swellings, Scholia 
africana is a tree of the R a i n Forest of Cameroon, Spanish Guinea and 
Gaboon; the internodes of y o u n g branches are often swollen towards the 
upper node and ho l low inside. T h e w a l l is pierced w i t h a hole t h rough 
wh ich ants ga in access t o the inner c a v i t y . T h i s supposed m y r m c c o -
phyte should be carefully s tudied i n the f ie ld. T h o u g h h a v i n g a l l the 
apjiearances of myrmecodomat ia , i ts swellings m a y s t i l l be mere insect 
galls inhab i t ed b y ants after be ing lef t b y the i r makers, as is so often 
the case i n the t ropics . 

E u p h o r b i a c e s e 

M A C A R A N O A D u P e t i t - T h o u a r s 
Macaranga D U P K T I T - T J I O U A R S , 1S06, ' G e n . N o v . M a d a g a s c a r i e n s i a , ' p . 26 . P A X , 

1 S 9 0 , in E n g l e r a n d P r a n t l , ' D i e N a t u r l . P f l a n z e n f a m . , ' I l l , p t . 5, p . 59 . P R A I X , 

1912, in T h i s e l t o n - D y e r , ' F l o r a of T r o p i c a l A f r i c a . ' V I , 1, p. 932 . P A X , 1914, 

' D a s P f l a n z e n r e i c h , ' I V , p t . 147, V I I , p. 2 9 S . 
T r e e s or s h r u b s . L e a v e s a l t erna te , pet io latc , s i m p l e or l o b e d ; the i r b a s e of ten 

p a l r a i n e r v e d a n d s o m e t i m e s pe l ta te , o c c a s i o n a l l y j i c n n i n c r v e d . S p i k e s or r a c e m e s 
a x i l l a r y or l a t e r a l or s o m e t i m e s f o r m i n g a t e r m i n a l p a n i c l e . F l o w e r s dioecious, r a r e l y 
ir ionrrcious , ape ta lous . M a l e flowers s m a l l , c l u s t e r e d . F e m a l e flowers s o l i t a r y . 
B r a c t s d i s t inc t or m i n u t e , ent ire o r lobed or fimbriate. M a l e f lower: c a l y x globose, 
closed in b u d , s p l i t t i n g into 3 - to 4 - v a l v a t e lobes; s t a m e n s s o m e t i m e s few (1 to 3 ) , 
often n u m e r o u s (10 to 3 0 ) ; filaments s h o r t , free, v e r y r a r e l y un i t ed or a s if b r a n c h e d ; 
a n t h e r s shor t , t e r m i n a l , u s u a l l y 4-cc l led , 4 - v a l v c d , s o m e t i m e s 3 - c e l l c d , 3 - v a l v e d , r a r e l y 
2-ce l led: no r u d i m e n t a r y o v a r y . F e m a l e f lower: c a l y x t r u n c a t e o r s h o r t l y too thed , 
u l t i m a t e l y w i d e - c u p u l a r o r o b l i q u e l y s p a t h a c e o u s ; o v a r y 2 - to 3 - ( r a r e l y 4- to 6-) 
ce l l ed; s ty l e s s h o r t , s t o u t , ent i re , free o r s l i ght ly u n i t e d a t the base , r a r e l y long , 
s l ender or u n i t e d in a glolmse m a s s ; o v u l e s in e a c h cel l s o l i t a r y . N o d i s k . C a p s u l e 
b r e a k i n g u p into 2 - v a l v e d eocc i o r o c c a s i o n a l l y , w h e n I -chaml>cred , a l m o s t i n -
d t h i s c e n t . S e e d s glulxiso; tes ta c r u s t a c e o u s ; a l b u m e n f leshy; c o t y l e d o n s b r o a d , 
flat. ( A f t e r P r a m , 1912.) 
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T h e genus Macaranga includes over 170 species of trees and shrubs 
d i s t r ibu ted in Af r i ca and i ts islands, Indoina laya , and the Aus t r a l i an 
and Polynesian Regions. Sonic fo r ty species have been described f rom 
Trop ica l and South Afr ica , fourteen of wh ich are recorded f rom the 
Belgian Congo. I t is probable t h a t a number of the Af r i can species 
are more or less associated w i t h ants, since several of the Indo i i i a l nynn 
forms exh ib i t var ious m i t u a l i s t i c relations w i t h these insects. R i d l e y is 
even inc l ined t o believe tha t i n sonic species of this genus symbiosis 
of the ants and the plant appears to be as complete as possible (seep. 510). 

T w o of the Afr ican species, M. saccifera Pax and M. Sclmcinfurthii 
Pax, have persistent pouch-l ike stipules wh ich are occasionally occupied 
b y ants . E m . Lau ren t not iced tha t i n another species, ^f. dibclccnsis 
E . Dc W i l d c m a n , 1 the leaves a t t r ac t ants, p robab ly b y means of the nec
taries a t the base of the blade; the stipules are more or less concave, not 
a t a l l pouch-l ike, and soon deciduous, so t h a t th i s species probably is not 
a t rue myrn ieeophyte . 

Macaranga saccifera Pax 
Macaranga saccifera P A X , 1894, E n g l e r ' s B o t . J a h r b . , X I X , p. 9 3 , P I . i . T i l . D U R A N D 

AND I I . SCIIINZ, 1S9G, M e m . C o u r o n n e s A c . H o y . B e l g i q u e , u n , 4, p. 240 . E . D K 
WILDKMAN AND T n . D u i t A N B , 1900, ' C o n t r i b u t i o n s F l o r e <lu C o n g o , ' I I , p . 5 7 ; 
1 0 0 1 , ' I t c l i q u i i e D e w e v r e a m c , ' p . 212 . E . D K W I L D K M A N , 1905, ' M i s s i o n E m i l c 
L a u r e n t , ' fasc . 2, p. 130, P i s . X X X I X - X I . I ; 190S, ' E t u d e s F l o r e B a s - c t M o y e r i -
C o n g o , ' I I , 3 , p . 2 8 3 . T u . AND I I . D U R A N D , 1909, ' S y l l o g c F l o r . C o n g o l . , ' 
p. 490 . I I . K O H L , 1939, X a t u r u . O r f e n b a r u n g , L V , p . 149. E . D E W I L D E M A N , 
1910, ' C o m p a g n i e K a s a i , M i s s . P e r m . E t . S c i e n t . , ' p . 330 . K N C L K R , 1910, ' D i e 
P f l a n z c n w e l t A f r i k a s , ' I , p. G44, fig. 555 . P U A I N , 1912, in T h i s e l t o n - D y e r , 
' F l o r a of T r o p i c a l A f r i c a , ' V I , 1, p . 934 . P A X , 1914, ' D a s P f l a n z e n r e i c h , ' I V , p t . 
147, V I I , p. 312 , fig. 51 . E . D E W I L D K M A N , 1919, C . H . A c . S c i . P a r i s , C L X I X , 
p. 394 . 

" A s h r u b or tree; b r a n c h e s a r m e d w i t h sp ines , dense ly t a w n y - p u b e s c e n t , 
l e a v e s long-pet io late , rounded-ova te , d e e p l y 3 - lobed; lobes obovate -ob long or t r i 
a n g u l a r , a c u t e ; m a r g i n r e p a n d or too thed; base n a r r o w l y deep-cordate ; 8 to 10 i n . 
long, n e a r l y a s wide , subeor iaeeous , g land-dot ted lx>neath, w i t h a p a i r of m a r g i n a l 
g l a n d u l a r processes a t the j u n c t i o n w i t h the |>ctiolc; pet iole G i n . long; s t ipu les 
c o n v e r t e d into large cor iaceous a c u t e f l a sk - shaped sacs . M a l e ( lowers in a x i l l a r y 
pan ic l e s ; b r a c t s o v a t e , a c u t e , s u b t e n d i n g s evera l f lowers, b u d s globose. F e m a l e 
flowers u n k n o w n " ( P r a i n , 1912) . 

Pax (1914) distinguishes t w o forms: 
V a r i e t y a. genuina Pax and K . H o f f m a n n , 1914, ' Das Pflanzenreich, ' 

I V , p t . 147, V I I , p . 312, fig. 5 1 . 

'Dea-ribed by D c Wildcman, I90S, in 'Etudes Flore Ba»- et Moycn-Congo,' II. pt. 3, p. 2S1. Sec 
also I I . Kohl, 1909. p. 150. 
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" I x a v c s r a t h e r dense ly g l a n d u l a r u n d e r n e a t h . Haohi s s p a r s e l y pi lose; y o u n g 

hraets dense ly i m b r i c a t e , a lmost e n t i r e . " 

F r e n c h C o n g o : L i b r e v i l l e ( K l a i n e ) . 

Be lg ian C o n g o : L o w e r C o n g o : in the C a t a r a c t D i s t r i c t be tween M a t a d i a n d 

I ieo |M)ldvi l le ( I j u i r e n O . K w a n g o : M a d i b i ( S a p i n ) . K a s a i : M n k e n g e ( P o g g e ) ; 

K o n d u c ; H a t c m p a ; l>etwccn L u s a m l x ) a n d the I x i m n m i H i r e r tEm.and M . L a u r e n t ) . 

I ' P I K T C o n g o : F a l a ( P y n a e r t ; M . I^aurent ) ; B o k a k a t a ( D o w e v r e ) ; B u m b a ( S c r c t ) ; 

I n j o l o ( S e r e t ; M . I j a u r c n t ) . E a s t e r n C o n g o F o r e s t : P a t a l o n g o near Y a i n b u y a ( M . 

l j a t i r e n t ) ; P a n g a ( D e c e m b e r 19, 1913; J . B e q u a e r t : C o l l . X o . 1552) ; in the forest 

iH-tween W a l i k a l e a n d L u b u t t i (v i l lage of M o s c k o w a . J a n u a r y 21 . 1915; J . B e q u a e r t : 

C o l l . X o . 0700 >. 

V a r i e t y 0. denlifcra Pax and K . Hof fmann , 1914,' Das Pflanzen-
reieh, ' I V , p t . 147, V I I , p . 313. 

" Ix-aves sparse ly g l a n d u l a r u n d e r n e a t h . H a c h i s p u b e s c e n t ; b r a c t s more loosely 

i m b r i c a t e , d e n t i c u l a t e . " 

C a m e r o o n : L o m i e (v i l lage of B u m b a ) ; M o l u n d u ( M i l d b r a e d ) . 

Macaranga S c h w e i n f u r t h i i Pax 
Macaranga Schtrcinfitrlhii P A X , 1S94, E n g l e r ' s B o t . J a h r b . , X I X , p. 9 2 . T H . D C R A N D 

AND I I . SCUINZ, 1S9C, M e m . C o u r o n n e s A c . H o y . B e l g i q u e , L I I I , 4, p . 240 . T n . 
AND I I . D C R A N D , 1909, 'Syl loge F l o r . C o n g o l . , ' p . 490 . P R A I N , 1912, in T h i s e l t o n -
D y c r , ' F l o r a of T r o p i c a l A f r i c a , ' V I , 1. p . 935 . P A X , 1914, ' D a s P f l a n z c n r e i c h , ' 
I V , p t . 147, V l l , p . 313 . 

Macaranga rosea P A X , 1S99, E n g l e r ' s B o t . J a h r b . . X X V I . p. 32S . E . D u W I L D E M A N , 
190S, ' E t u d e s F l o r e H a s - et M o y e n - C o n g o , ' I I , 3 , p . 2 S 3 . T i t . AND H . D C R A N D , 
1909, ' S y l l o g e F l o r . C o n g o l . , ' p . 496 . P R A I N , 1912, in T h i s e l t o n - D y e r , ' F l o r a of 
T r o ] ) i c a l A f r i c a , ' V I , 1, p . 935 . MILDIIKAK.D, 1912, ' W i s s . E r g e b n . D e u t s c h . 
Z e n t r . A f r . E x p . ( 1 9 0 7 - O S ) , ' I I , p . 450 . 

^lararanga Lccomtei B E I L L E , 1908, B u l l . S o c . B a t . F r a n c e . L V , M e m . , 8, p . 7S . 
Macaranga calophylla P A X , 1909, E n g l e r ' s B o t . J a h r b . , X L 1 I I , p. 2 2 1 . 1 

" A s h r u b or tree, s o m e t i m e s v e r y lofty, r e a c h i n g 150 feet in he ight ( C h e v a l i e r ) ; 
t r u n k a n i l b r a n c h e s a r m e d w i t h spines , b r a n c h e s g labrous . L e a v e s l o n g - ) ) C t i o l a t c , 
ova te , s h a l l o w l y 3- lo l iod; lolx-s ob long or t r i a n g u l a r , a c u t e ; m a r g i n i r r e g u l a r l y 
toothed; base n a r r o w l y dec |> -eordate ; 0 to I S i n . long, n e a r l y as wide , m e m b r a n o u s , 
b e c o m i n g f irmer w i t h age, g land-dot ted benea th , w i t h a p a i r of g l a n d u l a r processes 
at the j u n c t i o n w i t h the pet iole; |>etiolc S to 10 i n . l ong: s t ipules large, ova te , a c u t e , 
l'< i n . long. M a l e f lowers in la tera l pan ic l e s fasc ic led i n t h e ax i l s of fa l len l eaves ; 
b r a c t s c o n c a v e , t h i c k , ent i re , s u b t e n d i n g m a n y f l o w e r s . S t a m e n s 2 t o 5 ( u s u a l l y 3 ) . 
F e m a l e flowers i n s h o r t l a tera l r a c e m e s ; pedicels s h o r t , s tout . S e p a l s ova te , o b t u s e . 
O v a r y g labrous , 2 - to 3-oel led; s t i g m a s s p r e a d i n g . C a p s u l e u s u a l l y 2-coecous; c o c c i 
l i i n . a c r o s s " f P r a i a , 1912) . 

F r e n c h S u d a n : D a r b n n d a i n the B o r o V a l l e y ( C h e v a l i e r ) . 
S o u t h e r n N i g e r i a : O b a n ( T a l l x ) t ) . 

C a m e r o o n : T i b a t i ; S o n g a l o n g ( L e d c r m a n n ) ; B i p i n d i ( Z e n k e r ) ; J o h a n n -
A l b r e c h t s h o h e <Busgen) . 

'The synonymy »eccpl«l here u from rerenl monograph of the Kuphorbiareic ( I 0 H ) . 
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K r e n c h C o n g o : B r a z z a v i l l e ( C h e v a l i e r ) . 
B e l g i a n C o n g o : Upi>er C o n g o : K a l a ( l ' y n a e r t ) ; I k e n g c ( H u y g h c ) . K a s n i : 

M u k e n g e ( l 'ogge) . X o r t h - c a s t e r n C o n g o : B e n i ( M i l d b r a c d ) ; M a n g b c t u C o u n t r y 
a t M u n z a ' a ( S c h w e i n f u r t h ) . 

A n g o l a : B a t n b a ( M o n t e i r o ) ; A m b r i z ( W e l w i t s c l O . 
A n g l o - E g y p t i a n S u d a n : N i a m X i a n i C o u n t r y n e a r the r i v e r D i a g b e a n d n e a r 

the r i v e r D j u r ( S c h w e i n f u r t h ) . 

U g a n d a : v e r y e o i n m o n ( S c o t t - E l l i o t ; B a g s h a w c ) . 

Pra in s t i l l t h i n k s t h a t . 1 / . rosea differs f rom M. Schiceinfurlhii 
i n the shape of the basal sinus of the leaf, w h i c h is open i n the former 
and na r row in the l a t t e r ; Pax (1914), however, believes t h a t bo th arc 
forms of the same species. 

Accord ing t o Pax (1914), the stipules of - 1 / . Sehwcinfurthii are per
sistent, 3 t o 5 c m . long , 2 to 3 c m . broad , s l i gh t ly saccate a t the base, 
ob l ique ly inserted, acuminate , membranous, glabrous, sho r t l y connate at 
the base. I t is qu i t e possible t ha t , a l though much less pouch-l ike t h a n 
i n . 1 / . saccifera, t hey m a y occasionally be occupied b y ants, though th is 
has never been observed. 

E C O L O G Y OF Macaranga saccifera 

T h i s species is one of the common elements of the undergrowth in 
the R a i n Forest of the Congo, i n the eastern d is t r ic t of wh ich I f requent ly 
observed i t . G r o w i n g preferably i n l o w - l y i n g , ra ther s w a m p y por t ions of 
p r i m a r y forest, i t is often found a long the banks of r ivers or a t the edge of 
brooks . A l l the specimens I saw were l ow bushes, rare ly over three feet 
h igh and general ly smaller. Since, however, none of t hem were i n flower 
or w i t h f r u i t , t hey may have been juven i le or dwarfed . T h e v e r y con
spicuous, persistent stipules, placed i n pairs a t the base of the petiole, 
arc a lways much swollen, saccate or flask-shaped, about 1 to 3 cm. long , 
and end i n a curved , acuminate apex ( F i g . S3). T h e i r t ex ture is more or 
less coriaceous and h i sp id hairs are scattered over the outer surface. I n 
each st ipule the free, la tera l margins arc curved close to each other , 
leaving a v e r y na r row, upper s l i t as entrance t o the pouch. A t the foot 
of thcleaf-bladc occur t w o folds, one on ei ther side of the petiole, cover ing 
nectaries w h i c h I have seen v is i ted b y ants . D e W i l d e m a n former ly 
supposed tha t these folds m i g h t shelter mites or even be m y r m c c o d o -
ma t i a , b u t I d o u b t whether such is the case. 

T h a t the s t ipu la r pouches of Macaranga saccifera were occasionally 
used b y ants was mere ly surmised b y Pax on account of the analogy of 
these organs w i t h s imi lar structures of other myrmecophytes . E . 
Lauren t , however, found ants inside the pouches of the specimens w h i c h 
he collected i n the Kasa i D i s t r i c t , Belgian Congo, and th i s observat ion 
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F I K . S3. .tfacaranff.1 ueciftrn P m : a, portion of branch with pouch-like stipules; 6, extremity of 
branch with ntipulcs and a leaf seen from above hhowing the two folds at base of blade. About one-
half natural size 'after D c Wildcman, IDOj). 

has qui te recent ly been confirmed for m y herbar ium plants b y E . D e 
W i l d c m a n (19196) who , moreover, poin ts ou t tha t M. saccifera shelters 
ants o n l y under cer ta in circumstances. T h e l a t t e r au thor also ment ions 
t h a t M. saccifera has been cu l t i va t ed for several years a t the Brussels 
Botan ica l Garden , where i t s t i l l cont inues to produce i t s saccate pouches 
though these arc never ut i l ized b y ants. 

On on ly one occasion have I found ants inside the s t ipu la r pouches 
of th is p l an t . Near the vi l lage of Mosckowa , between W a l i k a l e a n d 
L u b u t i i , i n January 1915, a few specimens of Crcmalogastcr (Atopogyne) 
africana subspecies tibialis Santschi occupied some of the stipules. I n 
each case the upper slit leading inside the pouches was not closed w i t h 
fibres or car ton , and no coccids were found w i t h the ants . Since no 
y o u n g or pupa: were present, these pouches can not be regarded as t he 
real nest of the ants, bu t merely as t empora ry shelters or annexes. I n 
m y op in ion , th is p l a n t belongs to a ve ry p r i m i t i v e stage o f lny rmceoph i ly , 
when compared w i t h some of the other Af r i can an t -p lan ts . For this ve ry 
reason, however, i ts relat ions to the ants deserve to be more f u l l y 
invest igated. 
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Stercu l iaces 
C O L A Schot t and Endl ichcr 

Cola B C U O T T AND K N D L I C I I E I I , 1S32, ' M e l e t c m a t a H o t a n i c a , ' p. 33 . M A S T E R S , 1SCS, 

in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I , p. 220 . K . S c u r s i A x x , 1S95, in E n g l c r 

a n d P n t n t l , ' D i e X a t f l r l . P f l n n z e n f a m . , ' I l l , p t . 0, p. 0 0 ; 1900, ' S t c r c u l i n c c a -

A f r i c a n s , ' in K n g l e r . ' M o n o g r . A f r i k . P f l a n z e n f a m . , ' V . p. 110.' 

Edwardia R A E I N E S Q U B , I S H , S p e c h i o delle S c i e n z e , P a l e r m o , I , p. 15.8 (not Kdwardsia 

S a l i s b u r y , 180S) . 

Lunanca A . DE C A X D O L L E , I S 2 5 , ' P r o d r o u n i s R e g n . V e g c t . , ' I I , p. 9 2 . 
T r e e s , s h r u b s o r bushes . I . enves ent ire o r lobed, often p o l y m o r p h , r a r e l y d i g i t a t e ; 

g labrous , h a i r y or s c a l y . F l o w e r s in a x i l l a r y panic les o r c lustors , s o m e t i m e s out of the 
o ld w o o d . F l o w e r s through abort ion u n i s e x u a l or p o l y g a m o u s . C a l y x c u p - s h a p e d or 
c a m p a n u l a t c , 4- or 5-cleft . P e t a l s a b s e n t . S t a m i n a l c o l u m n s o m e t i m e s v e r y s h o r t , 
b e a r i n g a t the top a r i n g of 10 to 12 a n t h e r s , d i sposed in one or two , regu lar r o w s ; 
anther -ce l l s (thecu?) para l l e l or superposed . O v a r y 3 - to 10-cel led, w i t h as m a n y 
s ty l e s a s ce l ls . O v u l e s n u m e r o u s in e a c h ce l l . F r u i t of 4 or 5 l e a t h e r y or w o o d y o b l o n g 
car | )e ls , u l t i m a t e l y s p l i t t i n g l engthwise . Seeds n u m e r o u s , otx>void, e x a l b u m i n o n s ; 
c o t y l e d o n s t h i c k , s o m e t i m e s d e e p l y b i f id; r a d i c l e n e x t to the h i l u m . ( A f t e r K . S c h u 
m a n n . ) 

T h i s large genus is res t r ic ted to the con t inen ta l par t of the E t h i o p i a n 
Region. A b o u t one hundred species have been described, most of w h i c h 
grow i n t h a t p o r t i o n of Af r i ca defined b y Engler as the " Western Forest 
P r o v i n c e " and twen ty - f ive of them occur i n the Belgian Congo. A few 
ve ry closely al l ied forms possess at the base of the leaf-blade a pair of smal l 
pouches w h i c h are occasionally inhab i t ed b y ants . I n a d d i t i o n , these 
myrmecophi lous species differ f rom the i r relat ives i n h a v i n g branches 
and leaves covered w i t h numerous long , stiff, erect hairs of a b r o w n or 
b rownish red color; the other members of the genus being glabrous. 

C o l a D e w e v r e i D e W i l d e m a n and D t i r a n d 
Cola Dctccirci E . D E W I L D E M A N AND T i t . DCHAND, 1S99, H u l l . SIR- . Hot . Helgi ( |ue , 

X X X V I I I , 2, p . 184; 1901, ' R e l i q u i a - D c w e v r e a i u e , ' p. 24 . E . D E W I L D E M A N , 
1907, ' M i s s i o n K m i l e I j i u r e n t , ' fasc . 4, p. 400 , P I . c x x v i i . T n . AND I I . DUUAND, 
1 9 0 9 , ' S y l l o g e F l o r . C o n g o l . , ' p. 02 . E . D E W I L D E M A N , 1920, ' M i s s i o n de B r i e y 
au M a y u m b e , ' p . 191. 

" A low s h r u b , 1 to 2 i n . h i g h . B r a n c h e s hol low, terete, w i t h long p i los i ty . l e a v e s 
tr i lobate , deeply c o r d a t e a t the base , a b r u p t l y a c u m i n a t e a t the a | x \ \ , s h i n y on u p p e r 
a n d unde r s ides , pilose, e spec ia l ly o n the v e i n s . S e c o n d a r y ve ins a r c u a t e l y a n a s t o m o s 
ing t o w a r d the m a r g i n a n d u n i t i n g w i t h the r e t i c u l a t e finer v e n a t i o n , a l i t t le p r o m i 
n e n t above , m o r e s t r o n g l y so be low. Pet io le v e r y long, more or less grooved a l x i v e , 
w i t h long p i los i ty , 0 to 32 c m . long. l e a v e s 13 to 2.1 c m . l o n g a n d 15 to 21 c m . 
b r o a d . S t i p u l e s l inear - lanceo la te , d r o p p i n g , pilose, alx>ut 0 to 11 m m . long a n d 1 to 
1.5 m m . b r o a d . F l o w e r s y e l l o w , fasc icu la te , a x i l l a r y , subsess i le , b r a c t e a t e . C a l y x 

*Ac?orJing to tho rules of botanical nomenclature the name COIA should l>e rephtcod, it&eema, either 
by Edtearrfia or by L*tntne-\, sinre the latter two are not preoccupied and evidently have priority. 

http://Ca.ndoi.lk
http://Wii.dk.man
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5-lol>cd, f errug inous t o m e n t o s c e x t e r n a l l y , b r o w n a n d less pilose ins ide , a l i o u t I I m m . 
l ong ; i ts lobes 2 to 3 m m . long, a c u t e , w i t h m o r e o r less reflcxed t ips . A n d r c c c i u m 
of t h e ma le flowers s t ip i ta te , s m a l l e r t h a n the. c a l y x , w i t h s u b g l a b r o u s s t ipe , 4 m m . 
long; the a n t h e r s p l a c e d close together, p a r a l l e l a n d u n i t e d into a r i n g w h i c h is a b o u t 
1.*) m m . h i g h " ( D c W i l d e m a n a n d D u r a n d , 1 S 9 9 ) . 

Be lg ian C o n g o : M a y o r a l * ; : L e m b a K i v e r ( D e w e v r c ) . 

I t w o u l d seem f r o m the descript ions t h a t the la ter C. Laurentii D e 
W i l d e m a n and the earlier C. marsupium K . Schumann are no t specifically 
d i s t i nc t f rom C. Deicevrci. A c c o r d i n g to D e W i l d e m a n (1907, p . 40G), 
the leaves of C. Dcwetrci have a different shape f r o m those of C. Laurentii, 
w i t h basal lobes a lmost touch ing each other . I n these Cotee, however, 
the fo rm of the leaves varies to such an ex ten t even on the same p l a n t 
that this character is b y i tself unsat isfactory for the d i s t inc t ion of the 
species. T h e existence of fo l iar pouches is not ment ioned i n the or ig ina l 
descr ipt ion of C. Deivevrei, b u t D e Wi ldeman ' s figures of t h a t species 
published i n 1907 show them d i s t i n c t l y . 

C o l a L a u r e n t i i D e W i l d e m a n 
Cola Luurentii E . D K W I L D E M A N , 1907, ' M i s s i o n E m i l e L a u r e n t , ' fase. 4, p . 403 , fig. 

O S , P i s . e x x x v , c x x x v i , a n d c x x x v n ; 190S, ' E t u d e s F l o r e l i a s - e t M o y c n -
C o n g o , ' I I , 3 , p . 304 . T i l . AND H . D U R A N D , 1909, 'Syl loge F l o r . C o n g o l . , ' p . 6 3 . 
I I . K O H L , 1909, X a t u r u . Of f enbarung , L V , p. 14S. A . E X C . L K R , 1912, ' W i s s . 
E r g e b n . D c u t s c h . Z e n t r . A f r . E x p . ( 1 9 0 7 - 0 8 ) , ' I I , p. 506. E . D E W I L D E M A N , 
1919, B u l l . J a r d . B o t . B r u x e l l e s , V , p . 3 5 S . 

" A s m a l l tree w i t h c y l i n d r i c b r a n c h e s dense ly vi l loso; w i t h b r o w n i s h , e longate , 
s p r e a d i n g h a i r s w h i c h drop late . L e a v e s w i t h m o r e or less l engthened petioles, w h i c h 
are c y l i n d r i c a l , h i s p i d w i t h s p r e a d i n g h a i r s , 5 to 35 c m . long. L e a f - b l a d e 3-lol>ed 
or n e a r l y .Vlol tcd, c o r d a t e a t the b a s e ; the midlo lx ' a b o u t t w o t h i r d s the length of the 
leaf, w h i c h var i e s f r o m 11 to 3G c m . ; the mid lobe is oblong, r a t h e r s u d d e n l y a c u m i n a t e 
at the t ip , a c u t e ; l a t e r a l lol>cs al>out of the s a m e shape , a l i t t le shor ter a n d n a r r o w e r 
t h a n the t e r m i n a l 1 O I K \ w h i c h reaches a l ength of 23 c m . a n d a w i d t h of 13.5 c m . L e n f -
b lade pa ler on the u n d e r t h a n the upper s ide o r al>oiit the s a m e color , w i t h 7 b a s a l 
ve ins , the la tera l ones often u n i t e d a t the base . Iveaf-blade cor iaceous , g labrous , ex
cept on the v e i n s of both sides, e spec ia l ly o n those of the u n d e r s ide w h i c h a r c v e r y 
prominent a n d b r i s t l i n g w i t h stiff h a i r s . B e t w e e n the m i d r i b a n d the first l a t e r a l ve in 
on e a c h s ide of it there is a s m a l l | s m c l i s t rong ly p r o j e c t i n g on the u p j i e r s ide; the 
two ve ins be tween w h i c h th i s [>oiich is formed a r e un i ted a t the base b y a p la te of 
t issue. S t i p u l e s f i l i form, h i s p i d , r a t h e r dropp ing , a b o u t 2 e m . long, a c u t e . F l o w e r s 
f a V i e n l a t c at the a x i l s of the l eaves ; the r a r h i s about 1 c m . long; the b r a c t s l i n e a r , 
a c u m i n a t e , h i sp id , about 2 m m . long; the pedicels v i l lose . a l i t t le o v e r 1 m m . l o n g . 
C a l y x e i o n p a n u l a t e , about 8 m m . long; w i t h 4 to 5 loU's o n e - t h i r d the length of the 
t u l i c ; c a l y x dense ly vi l lose, b r o w n i s h on the outer s ide, w i t h more s c a t t e r e d h a i r s 
i n t e r n a l l y . M a l e f lowers w i t h a n uniser iate n n d r i r r i t i m , com|>osed of t h e n e a l i t t le 
over 2 m m . long, l>orne on a s lender , feebly e l eva ted a n d r o g y n o p h o r c w h i c h is 3 lo t 
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n u n . long a n d .shorter t h a n the c a l y x - t u b e . F e m a l e flower w i t h a dense ly vi l lose, 
ovo id o v a r y ; the s ty l e shorter t h a n the o v a r y , w i t h s p r e a d i n g s t i g m a t a w h i c h are as 
long as the c a l y x - t u l i e . S t a m i n o d c s reduced , s u r r o u n d i n g the base of the o v a r y . 
F r u i t s red , "> to li c m . long i n c l u d i n g the a c u m e n , w i t h A to 5 s e e d s " ( D e W i l d e n m t i , 
1907). 

B e l g i a n C o n g o : f lower C o n g o : S a b u k a ( M . I j a i i r c n t ) ; be tween Bourn a n d 
Y a n g a ( I t . V e r s c h u e r e n ) . K a s a i : D i l i c l c ; K o n d u e ( E m . a n d M . I j i u r e n t ) ; forest of 
the S a n k u r u ( L u j a ) . t ' p p e r C o n g o : K a l a ; Y n k u s i i ( E m . a n d M . L a u r e n t ) ; Y"aiu-
b iuga ( M . l i j i u r e n l ) ; D u n d u s a n a ( F . B e y g a c r O ; B a r u m b u ( N o v e m b e r 3 , 1913; 
J . B e q u a e r t ; C o l l . N o . 10K1) . F a s t e r u C o n g o F o r e s t : Y a m b u y a ( M . L a u r e n t ) ; 
B a s o k o ( K i n . a n d M . I j i u r e n t ) ; F a r i a l a be tween M a w a m b i a n d A v a k u b i (f. iutcyri-

Jolia; M i l d b r a e d ) ; be tween L u b u t u a n d K i r u n d u (v i l lage of I ' c h i b a n g o , F e b r u a r y 
1, 191.i; J . B e q u a e r t ; C o l l . N o . 0 7 9 0 ) ; S t a n l e y v i l l e ( M a r c h 1915; I I . L a n g . . 

D o W i l d e m a n classified as " f o r m intermedia" p lants of this species 
i n which ent i re and t r i l o b c d leaves are found on the same branch together 
w i t h a l l in te rmedia te shapes; his " f o r m integrifolia" includes speci
mens i n wh ich a l l the leaves are ent i re , ovate-cordate at the base and as 
much as 35 cm. long and 18 c m . b road ; i n th i s last fo rm pouches are 
also feebly developed along the m i d r i b i n the axils of the first or first and 
second la teral veins, above the large basal pouches. 

I n recording the fo rm integrifolia, Engler (1912, p . 50(5) also men
t ions tha t i n his op in ion C. Laurenlii is not specifically d is t inc t f rom C. 
maraitpium. 

Cola m a r s u p i u m K . Schumann 
Cola mars it pi it IN K . SCHUMANN, 1S91, B e r . D e u t s c h . B o t . C o s . , I X , p p . li.s-70; 

1900. 'Sterculiaoc.-c A f r i c a n ^ , ' in E n g l c r , ' M o n o g r . A f r i k . P f l a n z e n f a m . , ' V , 
p. 113, P I . X I I , figs. A - D . H . K O H L , 1909, X a t u r u . O f i e n b a r u n g , L V , p . 1 I S . 
" A s h r u b or tree, w i t h s l ender , terete b r a n c h e s , the y o u n g e r ones flattened a n d 

s t rong ly h i sp id , l a t er g l a b r e s c c n t . I / a i v c s w i t h long, terete, h i s p i d |>etiole.s; ob long o r 
obovate -oblong , s h o r t l y a n d v e r y s h a r p l y a c u m i n a t e , corda te a t the base ; w i t h 7 o r 
e v e n 9 v e i n s ; p r o v i d e d w i t h a p a i r of p o u c h e s f o r m i n g b a s a l swo l l en d o m a t i a b e t w e e n 
the m i d r i b a n d the l a t e r a l v e i n s ; covered w i t h r a t h e r long h a i r s on the ve ins on b o t h 
sides, r a t h e r r ig id ly h e r b a c e o u s . S t i p u l e s filiform, h i s p i d , |>ersistent for a long t i m e . 
M o w e r s short pedice l late , a x i l l a r y , fasc icu late , p laced e i ther a t the e x t r e m i t y of 
b r a n c h e s w h i c h are r a t h e r sparse ly l e a v e d l i c low or on leafless b r a n c h e s . B r a c t s a n d 
bracteo les l inear , a c u m i n a t e , h i s p i d . C a l y x c a u i p a n u l a t c ; i ts u p p e r t h i r d s p l i t in to 
A or 5 ova te , a c u t e lobes; tomentose outs ide , papi l la te ins ide . M a l e flower: a m l n e -
ci i i i i i un i ser ia te of 10 to 20 t h e e a \ ra i sed on a grac i le , g labrous c o l u m n . F e m a l e f lower: 
o v a r y subglobose, p e n t a m e r o u s , t o m e n t o s e ; the s t y l e g labrous , s t r a i g h t , 5 - lobed; 
S ovules in e a c h c e l l ; fol l icles s h o r t s t ip i ta te , fus i form. 

" T h e s h r u b reaches a height of 1 to 2.5 m . ; the tree a s m u c h as 10 i n . T h e 
foliate, flowering b r a n c h e s are 3 to 3 .5 m m . t h i c k at the base a n d 20 to 25 c m . l o n g : 
t h e y are r o u g h , I w i n g c o v e r e d w i t h s imple , s p r e a d i n g , b r o w n red or b r o w n ha irs , w h i c h 
are t h i c k e n e d into a tuberc l e a t the base . T h e petiole is 1.5 to 15 c m . long a n d c o v e r e d 
w i t h the s a m e pile. T h e b l a d e has a length of 0 to 30 e m . a n d a w i d t h of 3 to 13 c m . 
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aljovt- the m i d d l e ; in a d d i t i o n to the basa l ve ins , it is crossed on each side of the m i d 
r ib b y on ly 5 to 0 s tronger ve ins , w h i c h are a l i t t le m o r e p r o m i n e n t on the u n d e r s ide , 
as is also the r e t i c u l a t e v e n a t i o n ; somet imes the b l a d e is s o m e w h a t g ibbous; in life 
it i< d a r k green, b r o w n i s h green w h e n d r y . T h e b a s a l pouches c a n l>e e n t e r e d f r o m 
the u n d e r s ide ; t h e y a r c not a l w a y s present , but u s u a l l y found on the larger l e a v e s . 
T h e s t ipu les are 1 to 1.5 c m . long a n d c o v e r e d w i t h b r o w n h a i r . T h e b r a c t s of the 
flowers a r c u s u a l l y s o m e w h a t b r o a d e r t h a n the s t ipules , b u t o therwise s i m i l a r . T h e 
y e l l o w i s h green c a l y x is 5 to 7 m m . long . M a l e flower: a n d r c c c i u m 1.5 m m . long, a s 
wel l as the a n d r o g y n o p h o r e . F e m a l e flower: c a l y x s l i ght ly l arger ; o v a r y 6 .5 m m . 
long, s u r r o u n d e d at the base b y a r ing of s t a m i n o d e s 2 m m . h i g h . T h e frui t is r e d , b u t 
l>crhaps not en t i re ly r i p e " ( K . S c h u m a n n , 1900) . 

C a m e r o o n : A1K> ( B u c h h o l z ) ; J o h a n n - A l b r e c h t s h o h e : in the S e n g c M o u n t a i n s 
( S t a u d t ) . 

F r e n c h C o n g o : M a v c l i M o u n t a i n s n e a r the .Sibange F a r m ( D i n k l a g e ) . 

I t seems probable tha t the three forms described above, C. Deweirei, 
C. Laurentii, and C. marsupium, a l l belong to one species, for w h i c h the 
name C. marsupium K . Schumann should be re ta ined. T h i s is, however , 
a quest ion t o be decided b y botanis ts and , i n order to avo id any possible 
confusion, I have here used the name C. Laurentii for the p lants observed 
b y me i n the Belg ian Congo, because the descr ipt ion of t ha t species fits 
t hem most nearly. 

E C O L O G Y OF Cola Laurentii 

Thi s p lan t is ra ther common i n the Congo Basin , where i t prefers 
the dr ier , more elevated par ts of the p r i m i t i v e R a i n Forest . I t usua l ly 
grows as a shrub of moderate size (1 to 2.5 i n . h igh ) , more rare ly as a 
s.inall tree (as much as 10 m . h igh) and flowers i n b o t h forms. T h e leaves 
are, as ment ioned above, of var iable size and shape, usual ly elongate-
ova l , w i t h cordate base; the marg in m a y be ent i re , o r s l i gh t ly or deeply 
lobate. T h e pa i r of basal, elongate-oval pouches on the leaves are more 
or less developed; w h o l l y absent in cer ta in cases, i n others they m a y 
a t t a i n 15 m m . i n length and 5 m m . i n w i d t h ; on the average t hey are 
4.5 t o 9 m m . long , 1.5 to 4 m m . broad and 0 n u n . h i g h . Placed at the 
base of the blade close t o the m i d r i b , they project on the upper side of 
the leaf and on the under side have a na r row sl i t the i r ent ire l eng th . 

T h e general aspect of C. Laurentii is i l lus t ra ted on Plate X X V I I , 
Figure 2, b y a pho tograph of a branch , w i t h flowers and f r u i t , made b y 
M r , I I . L a n g at S tan leyvi l le , whi le the shape of the myrmecodomat ia is 
seen i n Text Figure S4. As ment ioned b y E m . Laurent ( D e W i l d e m a n , 
1907, p . 405), the jK)uehes are on ly occasionally occupied b y ants . T h e y 
were e m p t y on most of the m a n y plants which I examined. On one occa
sion, near the vi l lage of Uchibango, l>etween L u b u t u and K i r u n t ' u 
(February 1915), ants l>elonging to the dolichoderine Engramma kohli 
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Forel were found inside the pouches; they had closed the s l i t a t the 
under side w i t h vegetable de t r i tus . Unident i f ied ants were also found i n 
such swellings a t B a r u n i b u (November 1913). Some of the plants co l 
lected b y M r . H . L a n g a long the Tshopo R ive r near Stanleyvi l le , i n 
M a r c h 1915, were inhab i ted b y Plagiolepis mcdiorufa (Fore l ) , an a n t 
or ig ina l ly described f r o m specimens taken b y Father K o h l i n a nearby 
loca l i ty f rom an unident i f ied myrmccophi lous p lan t . Engramma kohli, 

Fig. £4. Cola Laurentii Tie Wildcman. Lower part of a leaf seen from above, with thetwopouchea 
nt base of blade. Drawn from life at Barunibu, November 1913. About natural size. 

l i ke cer ta in other members of the genus, is a frequent i n h a b i t a n t of 
var ious myrmecophytes . B o t h Engramma and Plagiolcpis are so t i m i d 
and smal l t h a t they could n o t we l l ac t as body-guards t o the i r host p l an t . 

A l t h o u g h K . Schumann (1891, pp . 68-70) describes the ascidia o f 
Cola jnarsuphun ve ry f u l l y and regards t h e m as myrmecodomat i a , he 
was unable t o find ants on his he rba r ium specimens f rom Gaboon and 
Cameroon. H . K o h l (1909, p . 148) is inc l ined to believe t h a t , on account 
of the small size, these pouches are no t adapted t o the use of ants b u t 
serve bet ter as shelters for coccids or plant lice. 
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SCAPHOPETALUM Masters 
Scaphopetalum MASTV.HS, I S O " , J o u r n . L i n n . S o c . L o n d o n , B o t a n y , X , p. 2 7 ; 186S , 

i n O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I , p. 23G. K . SCHUMANN, 1S95 , in E n g l e r 
a n d P r a n t l , ' D i e X a t u r l . P f l a n z e n f a n i . , ' I l l , p t . C , p . SO; 1900, ' S l c r c u l i a c c a j 
A f r i c a n s 1 , ' in E n g l e r , ' M o n o g r . A f r i k . I f l a n z e n f a m . , ' V , p . 90 . 
S h r u b s w i t h pet io la te , oblong, ent ire , un icos ta te , g labrous l eaves . F l o w e r s y e l l o w 

or ye l lowish-green , p e d u n c u l a t e , p l a c e d in c y m e s or c lus ters , a x i l l a r y o r e m e r g i n g f r o m 
the t r u n k or o lder b r a n c h e s . C a l y x of 5 v a l v a t e sepals , m o r e or less coherent , s o m e 
t i m e s f o r m i n g a 2 - v a l v e d c a l y x . P e t a l s 5, hooded , nervose - s tr ia te , w i t h o u t a p p e n d 
ages or l a m i n a ' . F i l a m e n t s u n i t e d in to a n a n g u l a r , f u n n e l - s h a p e d , m e m b r a n o u s tube , 
w h i c h l i ears at the u p p e r m a r g i n 5 r o u n d i s h refle.xed s t a m i n o d e s a l t e r n a t i n g w i t h the 
sepa l s ; a n t h e r s in p h a l a n g e s of 3 b e t w e e n the s t a m i n o d e s , m o r e or less concea led 
w i t h i n the c o n c a v i t y of the peta l s , 2- lobed a n d o-ecl led; o v u l e s e i ther n u m e r o u s , 
a r r a n g e d in t w o rows on the i n n e r angle of each ce l l , or few, t w o o r four a l x w e one 
a n o t h e r in one or t w o r o w s . S t y l e s c o n n a t e . S t i g m a obso le tc ly 5- lobed, c a p i t a t e . 
F r u i t a ea|>sule w i t h feebly fleshy wal l s , l oeu l i e ida l . S e e d , as f a r a s k n o w n , w i t h a c u r l e d 
ar i l lu s . C o t y l e d o n s flattened, fo l iaceous in the a l b u m e n . 

T h i s smal l genus contains e igh t described species and is peculiar t o 
the Western Forest Province of the E t h i o p i a n Region, f r o m Cameroon 
and Gaboon to the Upper Congo. T h e t w o m y r m e c o p h y t i c species are 
the on ly members of the genus w h i c h have thus far been recorded f r o m 
the Belgian Congo. T h e y have been placed b y K . Schumann i n a sec
t i o n of the i r o w n , whose characters are as fol lows. 

S e c t i o n Physcophyllum K . S c h u m a n n . O v u l e s few in n u m b e r , f r o m 2 to 4 in e a c h 
cell of the o v a r y , p l a c e d in one or t w o rows . U p p e r s ide of the l eaves w i t h a n e longate , 
s p i n d l e - s h a p e d p o u c h at the base of t h e b l a d e on one s ide of the m i d r i b . F l o w e r s 
s m a l l ; c a l y x - l o b e s w i t h soft h a i r (after D e W i l d e m a n a n d D u r a n d ) . 

C o n t a i n s o n l y t w o spec ies w h i c h h a v e been s e p a r a t e d t h u s : 
L e a v e s oblong- lanceo late . F r u i t n o t as h igh as b r o a d , w i t h 5 v e r y d i s t i n c t cel ls , w h i c h 

a r c r o u n d e d a t the b a c k a n d e n d in a ]H»inted t i p ; t w o seeds i n e a c h ce l l . 
S. Thonneri D e W i l d e m a n a n d D u r a n d . 

l e a v e s o b o v a t c , n a r r o w e d t o w a r d s the base . F r u i t h igher t h a n b r o a d , w i t h 5 v e r y 
d i s t inc t cel ls , w h i c h are subangt i la te a t the b a c k a n d tai>cr g r a d u a l l y t o w a r d s a n 
erect , feebly po in ted nj>ex; four seeds in e a c h ce l l . 

S. Deirevrei D e W i l d e m a n a n d D u r a n d . 

Scaphopetalum Dewevrel De W i l d c m a n and D u r a n d 
Scaphopetalum Deirevrei E . D K W I L D E M A N AND T i t . D C I I A N D , 1901, B u l l . S o c . B o t . 

B e l g i q u e , X X X I X , 2 , p . 9 7 ; 1901, 'He l iqu ire Dewcvrca i i . - c , ' p . 20 . E . D E 

W I L D E M A N , 100">, ' E t u d e s F l o r e B a s - e t M o y e n - C o n g o , ' I , p. 107. T i l . AND H . 

DUIIAND, 1909, ' S y l l o g e F l o r . C o n g o l . , ' p . 00 . 11. K O H L , 1909, X a t u r u . O f f c n -

b a r u n g , L V , p . 111. 

Scaphopetalum Thonneri E. D r . W I L D E M A N AND T H . D U R A N D , 1S9S, ' I l l u s t r a t i o n s 

F l o r e d u C o n g o , ' I , pp . 13 14 (pro parte). I ' l . v n ; 1900, ' l ' l a n t i e T h o n n c r i n n a . ' 

C'ongolenses, ' p. 2 0 (\tro parte). I ' l . x i x . 
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" S h r u h about 2 i n . h igh , covered w i t h hrowit pile t o w a r d s the a |x 'X of the 
b r a n c h e s , the s t e m o therwise g labrous , l e a v e s a l t e r n a l e , o lx iva te , s u b e o r d a t e at I he 
base , a b r u p t l y a n d s h a r p l y acuminate , nt the npox. en t i re ; green i sh-gray above;, 
green i sh -brown I K - I O W , su lx 'or iaccuns , not s h i n y a b o v e ; g labrous or sparse ly pi lose 
n e a r the v e i n s ; 1-1 to 20 c m . long, 4 .5 to G.5 c m . b r o a d lx-neath the iqx'x, a lxx i t 2 c m . 
b r o a d near the b a s e ; pet iolate , the |x'tiolo 5 to 0 n u n . long, t h i c k , s i l k y . I - c a v e s 
a s y m m e t r i c , u n i l a t e r a l l y cons tr i c t ed t o w a r d s the base, w h i c h bears on the u p p e r s ide 
a s m a l l p o u c h a c u m i n a t e t o w a r d s i ts t ip a n d open ing In-low in the ax i l of the | H - n i i l t i -
m a t c l a t e r a l v e i n . O n each s ide of the m i d r i b there a r c about S l a t e r a l ve ins , p r o j e c t 
ing s l i ght ly on the upper , more s trongly on the under s ide a n d a r c u a t e l y a n a s t o m o s i n g 
Ix-forc the m a r g i n ; u consp icuous , dense n e t w o r k of a n a s t o m o s i n g venules . T h e b a s a l 
l a t e r a l v e i n a n d the m i d r i b n e a r l y meet on one side of the leaf, a n d un i t e b y a s e c o n 
d a r y v e i n , enc los ing thus the opening of the p o u c h . S t i p u l e s s u b u l a t e , more or less 
ix-rs ist ing, ft to 12 m m . long, fasc icu la te , e a c h c lus ter 10 to 20 m m . long, b r a n c h e d , 
a x i l l a r y , pedice l late , the pedice l ft to 7 m m . long, b r a e t c a t c ; the b r a c t s s u b u l a t e , 
ciliitte. S e p a l s ft, free a lmost to the base , oblong, v e l u t i n o u s e x t e r n a l l y , more or less 
kee led , w i t h three ve ins . P e t a l s 5, s u b e q u a l w i t h the sepals , oblong, w i t h r e c u r v e d 
ajx ix , l u x x l - s h a p c d , l o n g i t u d i n a l l y s t r i a t e . T u b e of the s t a m e n s m e m b r a n o u s , penta¬
gona l , s a l v e r - s h a p e d , w i t h ft fert i le edges, the i n t e r v e n i n g lolxw s ter i l e ; the fert i le 
lobes opposite the peta l s . P e t a l s c o v e r i n g the s t a m e n s in the b u d ; theca- s ix for 
e a c h p h a l a n g e ; the theca- subsess i le ; s ter i le lobes briefly t r identa te , the m e d i a n too th 
obtuse , the la tera l t ee th n a r r o w . O v a r y oblong, "wel led . S t y l e ent ire , erect o r 
s l ight ly c u r v e d at the apex . I-'ruit red , s te l late , 7 m m . long a n d a l x a i t .'1.5 m m . b r o a d , 
w i t h a p r o m i n e n t , h o r n e d a p e x ; i t is d i v i d e i l into ft d i s t inc t cel ls , each of w h i c h 
c o n t a i n s 4 seeds, inserted on a c e n t r a l p l a c e n t a . 

" D i f f e r s f r o m .S'. Thonneri in the leaves a n d fru i t , a n d in the n u m b e r of ovu le s or 
seeds conta ined in e a c h of the cel ls of the o v a r y or f r u i t " ( D e W i l d e m a n a n d D u r a n d , 
1901) . 

B e l g i a n C o n g o : e a s t e r n C o n g o I-'orcst: forest at M a t c h a c h a ( D e w e v r e ) . ' 
K a s a i : K o n d u e ( L u j a ) . 

Dewevre wro te the fo l lowing field-notes for his specimens: " c a l y x 
green; corolla orange-yellow w i t h red str ipes; corouula (or s tamen-
tube ) w i t h red edges; anthers b r o w n ; the leaves have at the base a fo ld 
i nhab i t ed b y numerous red-brown ants w i t h b lack abdomen." L u j a 
found Engramma hijx Forel i n the pouches of »S. Deicetrei at Kondue . 

S c a p h o p e t a l u m T h o n n e r i D e W i l d e m a n and D u r a n d 
Scaphopelalum Thonneri E . D E W I L D E M A N AND T I I . D t HAND, 1S97, B u l l e t i n de 

r i l e r b i e r Bo i s s i er , V , J u n e , p. 521, P I . x x i ; 1901, B u l l . S o c . B o t . B c l g i q u e . 

X X X I X , 2 , p . 90 . E . D E W I L D E M A N , 1907, ' M i s s i o n E n t i l e I j t u r e n t , ' fasc . 4, 

p p . 4 0 0 - 4 0 2 , figs. 00 a n d 07 , P i s . CXLI a n d C X L I I ; 1907, ib id . , fasc . ft. p . c i . -xx iv , 

fig. x u . T n . AND I I . D I H A N D , 1909, ' S y l l o g e F l o r . C o n g o l . , ' p. 00 . H . K O H L , 

1909, X a t u r u . O f f e n b a r u n p , E V , p. 110, P I . I . A . F . N C L E U . 1912, ' W i s s . F r g c b n . 

D e n t s c h . Z e n t r . A f r . E x p . ( 1 9 0 7 - 0 S ) , ' I I , p. 503 . E . D E W I L D E M A N , 1919, B u l l . 

J a r d . B o t . B r u x e l l c s , V , p . 350. 

(To judge from Dewevre*» itinerary, this locality is situatexl on the hanks of the Congo ll iver 
(I.ualaha) between l'onthicrville and Xyangwc; 1 have not found it on any map. 
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Sranhopctaliim inoiitiphyxea K . SCIII 'MAXX, I S O " , iu K n g l c r a n d I ' r a n t l , ' D i e X a t u r l . 
P f l a n z e n f a n i . , ' X a c h t r i i g e z. 1—IV, O e t o l w r , p. 217 , w i thout d e s c r i p t i o n ; 1900, 
' S t c r c i i l i a r e a ' A f r i c a n a ' , ' in K n g l c r , ' M o n o g r . A f r i k . P f lanzenfan i . , ' V , p. 9 3 , 
P I . v i i . F i g . A , a-i. 

• ' S h r u b , 2 in . h i g h . Pet io les s h o r t , G to S n u n . long, v i l lose , shor ter t h a n the 
s t ipules . S t i p u l e s su lu i la t e , w i t h w e l l - m a r k e d , para l l e l ve ins , s o m e t i m e s d e c i d u o u s . 
E x t r e m i t i e s of the b r a n c h e s c o v e r e d w i t h erect b r o w n h a i r s . L e a v e s a l t erna te , ob long , 
a c u m i n a t e , ent ire , green , s h i n y on the u p p e r face, cor iaceous , g labrous except a l o n g 
the m i d r i b on the u p p e r face, w h e r e the p i los i ty of the petiole ex tends u p w a r d s , b u t is 
less d i s t inc t . Ix 'aves 9 to 23 c m . long, 2."> to 7.o c m . wide , n a r r o w e d t o w a r d s the base , 
a s y m m e t r i c ; the right ha l f of the l eaves p l a c e d on the r ight s ide of the b r a n c h , a n d the 
left ha l f on the left s ide . l a t e r a l ve ins p e n n a t c . I ' p p e r face of the l eaves s h o w i n g on 
the narrowes t ha l f a b a s a l p o u c h - s h a p e d fold w h i c h o|>ens on the u n d e r s ide n e a r the 
m i d r i b . V e i n s of the u n d e r s i d e a s y m m e t r i c ; the first l a t e r a l ve in on e i ther the r ight 
or the left half , i n s t e a d of l e a v i n g the m i d r i b a lmost at a right angle , m a k e s a v e r y 
a c u t e angle a n d , a t 20 to 2o m m . f r o m its base , un i t e s w i t h the second l a t e r a l ve in c lose 
to the m i d r i b b y m e a n s of a ve in le t . T h e open ing of the p o u c h is p laced be tween the 
m i d r i b a n d this first l a t era l v e i n , a n d is t h u s not a pore . F l o w e r s s m a l l , a b o u t 5 m m . 
long, in b r a n c h e d , m o r e o r less d i c h o t o m o u s c lus t er s w h i c h are erect , 1 0 t o 2 0 m m . l o n g , 
a n d inser ted in the a x i l s of leaves , w h i c h u s u a l l y h ide t h e m , the l eaves often c o v e r i n g 
p a r t of the b r a n c h w i t h the ir b r o a d e n e d base . F l o w e r i x x l u n r l c s 5 to 0 m m . long, w i t h 
s m a l l , s u b u l a t e b r a c t s . B u d s e l l ip t i c -ovo ida l . w i t h 5 d is t inct r ibs e n d i n g at the a p e x 
in obtuse t ips a n d n a r r o w i n g t o w a r d s the base . S e p a l s 5, free a l m o s t to the base , 
oblong, vi l lose e x t e r n a l l y , m o r e or less kee led , w i t h 3 w e l l - m a r k e d ve ins . P e t a l s 5 , 
green, about as long as the sepals , oblong, obtuse , r e c u r v e d a n d hood- shaped t o w a r d s 
the i r a|>ex, d i s t i n c t l y s t r i a t e . Tul>e of the s t a m e n s m e m b r a n o u s , | ) entagonal , d i v i d e d 
into 10 segments ; the 5 edges are ferti le , the in t ermed ia te segments s ter i le . F e r t i l e 
lobes covered in the b u d b y the petals , b e a r i n g outs ide the apex G theca.'. S t e r i l e 
!ol>cs s o m e w h a t r e c u r v e d t o w a r d s the ai>ex a n d w i t h a s m a l l h o r n on e a c h s ide of t h e i r 
m e d i a n por t ion , near the a n t h e r s . O v a r y oblong , w i t h o feebly m a r k e d lol>es, 5 -
ce l led . S t y l e s imple , s t ra ight or feebly r e c u r v e d t o w a r d s the ajx 'X. F r u i t r e d " ( D e 
W i l d e m a n a n d D u r a n d , 1S97) . 

A d d i t i o n a l c h a r a c t e r s of i m p o r t a n c e are found in the frui t , w h i c h in th i s spec ies 
i s about 1 c m . long a n i l d i s t i n c t l y broader t h a n h i g h ; its 5 lo!>cs a r c r o u n d e d on t h e 
b a c k a n d d i s t i n c t l y a p i e u l a t e at the apex ; e a c h of the 5 ce l l s c o n t a i n s t w o seeds . 

C a m e r o o n : B i p i n d i ; U n d i i a ( Z e n k e r ) ; l io lodorf ( S t a u d t ) ; be tween K r i b i a n d 
X g u m b a ( D i n k l a g e ) . 

B e l g i a n C o n g o : U p p e r C o n g o : B o b i n e a r G a l i , t y p e l o c a l i t y ( T h o r n i e r ) ; K a p i n -
g-i; I b a k a ; V a k u s u ( E m i l e I j i u r e n t (: B a r u m b u ( X o v c m l i e r 1, 1913; J . B e q u a e r t ; 
C o l l . X o . 10."S); D u n d i i s a n a ( M o r t e h a n ) : M o b w a s a ( I I . I x r u a i r e ) . E a s t e r n C o n g o 
F o r e s t : Y a m b u y a ( X o v e m b e r 20 , 1913; J . B e q u a e r t ) : A v a k n b i ( J a n u a r y I , 1914; 
.1. B e q u a e r t ; C o l l . X o . 1919) ; X i a p n ( L a n g a n d C h a p i n ) ; I h u h i lx - tween M a w a m b i 
a n d I n i m u ( M i l d b r n e d ) ; near W a l i k a l e ( J a n u a r y 191"): J . B e q u a e r t ) ; M i s s i o n S t . 
G a b r i e l near S t a n l e y v i l l e ( H . K o h l ) ; I/>sse ( J u n e I * , 1911; J . B e q u a e r t : C o l l . X o . 
4773) . 

A l ! the specimens I have seen in the Belgian Congo agreed w i t h the 
descriptions of Thonneri. I t mus t , however, he noted that the shape 
and size of the leaves are ext remely var iable ; it is not rare to see them a 
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l eng th of 30 to 40 cm. and a w i d t h of 12 to 15 c m . ; they may be g radua l ly 
taper ing at the apex, a b r u p t l y const r ic ted i n t o an acumen, or even sub-
obtuse. 

KCOMJOY OK Scai>hojielalum Thonneri 

T h i s species is i n m a n y places a common bush of the unde rg rowth 
i n the p r i m i t i v e , ra ther d ry , and often v e r y shady R a i n Forest . I t s steins 
are i r regu la r ly branched and never grow ve ry h igh , usual ly reaching 1 to 
2 m . , more rare ly as m u c h as 4 i n . T h e y o u n g branches arc densely cov
ered w i t h stiff, erect, brownish-red hairs, a pecu l ia r i ty wh ich is often 
found among myrmccophy tes , t hough far f rom being the rule . W h i l e I 
have observed th i s p l an t i n m a n y places and at var ious seasons, I have 
but seldom seen i t w i t h flowers. These are inconspicuous, ye l lowish 
green, w i t h the petals carmine red on the inner side. 

T h e peculiar pouch a t the base of the leaf-blade is shown on Plate 
X X V I I , F igure 1, f rom a photograph taken b y M r . L a n g . Such an 
ascidium is present on a l l the leaves of the p l an t , t hough i t s size is v a r i 
able. As a rule, i t consists of a v e r y elongate, club-shaped evaginat ion 
of the blade on the upper side, l a t e ra l ly near the m i d r i b , and opens on 
the under side b y a na r row s l i t i t s ent i re l eng th . T h i s pouch m a y be 25 
to 50 m m . long and is ve ry nar row i n the dis ta l ha l f or t w o - t h i r d s ; nearer 
the base of the leaf i t swells ra ther suddenly and reaches a w i d t h of 0 
to 8 m m . T h e s l i t on the lower surface of the pouch is placed between the 
m i d r i b and the first la tera l ve in , w h i c h , on t h a t side of the leaf, is de
flected f rom i t s n o r m a l , obl ique course and runs close to and para l le l w i t h 
the m i d r i b the whole l eng th of the s l i t . Fu r the rmore , a t the d is ta l end of 
the opening the deflected la tera l ve in is connected w i t h the m i d r i b 
b y means of a short cross-vein. As a result of th i s peculiar s t ruc ture , the 
base of the leaf becomes asymmetr ic , thepouch-bear ings idebeingusual ly 
much narrower and taper ing more g radua l ly towards the petiole, wh i l e 
the opposite side expands i n t o a b road , semi-cordate lobe w h i c h covers 
the b ranch . T h e leaves are apparen t ly arranged a l te rna te ly i n t w o rows 
and are more or less hor izon ta l , nearly i n one plane. W h e n a branch is 
seen f rom above w i t h the e x t r e m i t y farthest f rom the observer, a l l the 
leaves to the r i g h t have the pouch on their r i g h t half, whi le those to 
the left have the pouch on the left half . T h i s arrangement of the 
leaves and ascidia, more or less dist ichous in appearance, is we l l 
i l l u s t r a t ed on the plate. 

I n most cases the pouches of th is p lan t are e m p t y , b u t on t w o occa
sions, a t B a m m b u and Y a m b u y a , i n N o v e m b e r 1913, I found u n i d e n t i 
fied ants i n t h e m . These insects had established regular formicaries 
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therein , w i t h a queen, larva:, and pupa:, and had even b rough t eoccids 
i n t o the cavi t ies ; fur thermore , t hey had closed the s l i t a lmost complete ly 
w i t h a t en t o f b rowni sh vegetable fibres. A t N i a p u , i n January 1914, M r . 
I I . L a n g collected t w o species of Engramma, E. kohli Fore l and E. lujx 
Forel , f rom the ascidia of th i s Scaphopetalum. So far as recorded, the 
ants w h i c h i n h a b i t these pouches are smal l and t i m i d ; t hey do n o t 
emerge f rom thei r retreats when the p l a n t is d is turbed and con t r ibu t e 
l i t t l e or n o t h i n g to the pro tec t ion of the i r host . T h e leaves of Scaphope
talum Thonneri are f requent ly i n ju r ed b y phytophagous insects, even 
when thei r pouches are occupied b y ants . 

W h i l e d r a w i n g up the o r ig ina l descr ipt ion, De W i l d c m a n and 
D u r a n d found a few ants i n the pouches of the specimens collected 
by T h o n n c r and thus recognized the m y r m e c o p h i l y of th i s species. 
Emi le Laurent ' s shor t field-notes are t o be found i n the account of the 
plants he collected ( D e W i l d e m a n , 1907). 

Flacourtiacese 

O n l y one genus o f th is f a m i l y , Barteria, is def ini te ly k n o w n to con
t a i n t rue myrmecophytes . Cer t a in species of other genera have been 
found i n association w i t h ants, b u t there is reason t o believe t h a t t hey 
had been set t led on ly b y accident. T h e bes t -known cf these is the A f r i 
can Buchnerodendron speciosum Gucrke , 1 a common bush or smal l tree 
of the p r i m a r y R a i n Forest , also found i n forest galleries a long streams 
i n the Savannah. O n a specimen observed a t Romee, near S tan leyvi l le , 
I I . K o h l (1909, pp . 109-110) found t h a t " t h e branches, 1 m . i n l eng th , 
were a l l ho l low to w i t h i n 5 c m . of the i r t ips and inhab i ted b y small 
black ants, Crematogaster excisa M a y r . s T w o or three apertures led i n t o 
the c a v i t y . I d i d no t find eoccids on the inner wal ls of these branches, 
several of w h i c h I c u t open, though such were seen i n the axils of the 
leaves where they were ac t ive ly a t tended b y the an ts . " K o h l , however, 
believes t h a t th is p l a n t w a s o n l y acc iden t a l l yoccup i edbyan t s , anop in ion 
w i t h which I am i n complete agreement. I have repeatedly found th i s 
Buchnerodendron g rowing under a v a r i e t y of condi t ions and , t hough m y 
a t t en t ion was especially directed to i t s possible relat ions w i t h ants, I 
never saw a n y of these insects inside i t s branches. 

i D n m W i a Eoclcr's Itot. Jahrb., X V I I I . 1R04. p. 101, I ' l . iv. 
•1 orel (19O06, p. CO and 1910, p. 40$) identified this ant found by Kolil inside Ilurknrrcdtndron 

ijxriotum as CrimMtog*§ter impreinm Mayr. 
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I n the o r ig ina l descript ion of Caloncoba Laurentii (De W i l d e m a n 
and D u r a n d ) 1 the branches of this tree are said to be fistulose and the 
fo l lowing notes are g i v e n : "C. Laurenlii is myrmccoph i lous ; the stem 
is hol low for a long distance and pierced w i t h exi t holes at var ious levels, 
e i ther at the cicatrice of a leaf base or at any other po in t a long the i n t e r -
node. There were several ants inside the specimens we saw." Oi lg , 
who, i t seems, examined some of the type mater ia l , d id not find the stems 
hol low nor pierced w i t h orifices, and concluded that one of the branches 
had been accidenta l ly sett led b y ants, p robably i n a former bu r row of 
some wood-bor ing l a rva . 

B A E T E R I A J . D . Hooker 
Iiarlcria J . D . I I O O K K K , 1SG0, J o u r n . I i i n n . S o c . L m d o n , B o t a n y , V , p. 1-t. .M ASTKIIS, 

1S71, in O l i v e r , ' H o r n of T r o p i c a l A f r i c a , ' V , p. 510. 
T r e e or s h r u b s , r a r e l y over 20 in . h igh , u s u a l l y m u c h lower, w i t h t h i c k , h o r i z o n t a l 

b r a n c h e s . Ix-avc.s large , l e a t h e r y , a l t erna te , ob long or o v a l , s u b a e u m i n a t c , a l m o s t 
ent ire , w i t h shor t , t h i c k e n e d petioles . X o s t ipules , the d e c u r r i n g base of the leaf 
f o r m i n g a ra i sed l ine on b o t h s ides of the s t e m . F l o w e r s d i c h l a i n y d e o u s , h e r m a 
phrodi te , subsess i le , a r r a n g e d in dense a x i l l a r y or s u p r a - a x i l l a r y tufts or rows, r a r e l y 
s o l i t a r y ; s u r r o u n d e d b y o v e r l a p p i n g b r a c t s w h i c h c o m p l e t e l y enclose the f lower-bud. 
C a l y x - t u b e s h o r t , deep ly d i v i d e d into 5 oblong- lanceolate , o v e r l a p p i n g , w h i t e sepals , 
w h i c h are s i l k y a t the outer s ide. P e t a l s 5, inser ted on the inner edge of the c a l y x -
tube , s i m i l a r to the sepals , w h i t e . C o r o n a dup l i ca te , e m e r g i n g f r o m the throa t of 
the c a l y x - t u l a ; ; o u t e r r o w m e m b r a n o u s , jagged at the edge, about hal f the l ength of 
the jtetals; i n n e r r o w m u c h s m a l l e r , cons i s t ing of a r i n g of t h i c k , fleshy t u b e r c l e s . 
S t a m e n s n u m e r o u s , m o n a d c l p h o u s a t the base, e m e r g i n g from the base of the c a l y x -
t u b e ; filaments in t w o r o w s ; a n t h e r s l inear-oblong , in trorse . O v a r y sessile, g lolvise , 
s u r m o u n t e d b y a s ingle , t h i c k s ty le , w h i c h t e r m i n a t e s in a large , m u s h r o o m - s h a j i c d 
s t i g m a . O v u l e s n u m e r o u s , inser ted on 3 or 1 par ie ta l p lacentas . F r u i t a cor iaceous , 
o v o i d , indel i iseent l x r r y ; seeds o v o i d , c o m p r e s s e d , w i t h a c n i s t a c e o u s , c o a r s e l y 
p i t ted tes ta . 

T h e genotype, B. nigrilana J . D . Hooker , was discovered by Bar t e r 
a t the m o u t h of the Niger , d u r i n g the Ba ik i e Nige r Exped i t i on (1S59). 
T h e genus is s t r i c t l y E t h i o p i a n w i t h a smal l number of species peculiar 
t o the B a i n Forest and extending b u t l i t t l e beyond i t i n t o the forest 
galleries of the neighbor ing grass-lands. T h e area of i t s d i s t r i b u t i o n , 
indica ted by the i n t e r rup t ed l ine on M a p . 19, falls en t i re ly w i t h i n the 
l i m i t s of the " W e s t e r n Forest P r o v i n c e " as defined b y Englc r . T h a t 
Barleria is thus far u n k n o w n f rom the forests of Upper Guinea, west ol 

1*Contribut ions Flore du Congo,' I , 1899. p. 8 (Coquilhntville). According to Gilg (Engler's Hot. 
Jahrb., X L , I90S. p. 463), this is merely a synonym of Caloncoba Wetwittchii (Oliver), a common bush 
or low tree in the forests of Cameroon, Gaboon, Belgian Congo t and Angola. The synonymy of C . 
Laurentii and C. Wel-wituchii is accepted by T h . and 11. Durand in their 'Sylloge Flora 1 CongolanaV 
1909, p. 37. I have very often observed C \Veluittch\i and never seen it associated with ants. 
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Niger ia , is remarkable , and can ha rd ly l>e ascribed to insufficient inves t i 
ga t ion . X o r has i ts guest an t , Pachysima, been recorded there, wh ich is 
in teres t ing in v iew of the fact t h a t M a p 19 shows the k n o w n d i s t r i b u t i o n 
of the t w o species of tha t ant genus to be included w i t h i n the area occu
pied b y Iiartcria. Th i s genus of pseudomj nn ine ants is, indeed, a lmost 
restr icted to the hol low stems and swellings of various Barlcriae, i t s on ly 
ot her known habi ta t being the caul inary swellings of Epitaberna myrmcecia 
i n Cameroon (St i tz , 1910, p . 131; see p. 442) . I t w o u l d not be amiss 
to ascertain whether the Barteriseoi Uganda are also inhab i ted b y these 
ants. 

The species of Barteria are, together w i t h those of Scaphopetalum, 
the commonest and most wide ly d i s t r ibu ted of A f r i c a n myrmecophytes . 
T h e y arc erect bushes or small trees w i t h a v e r y characterist ic habi tus . 
E i t he r a l l the branches are u n i f o r m l y hol low th roughou t or some of t hem 
have hol low swellings at the i r base. T h e flowers arc large and showy, 
w i t h whi t e calyx and corolla, numerous stamens and a single, en t i re 
style ending i n a mushroom-shaped s t igma; they are enclosed i n over
lapping bracts and placed i n obl ique rows, i n loose tuf ts , or s ingly , i n the 
axils of the leaf or a long the clecurrent leaf-bases. 

There are undoub ted ly a number of different species in the genus; 
but how m a n y is ha rd to say at present, since the published diagnoses 
are so incomplete as h a r d l y to pe rmi t the correct ident i f ica t ion of speci
mens. O i lg (190S) recognizes four species i n his recent revis ion of A f r i 
can Klaconrtiaeca*, bu t he has ev iden t ly overlooked the descr ip t ion of B. 
acuminata E . O. Baker , which is possiblv ident ica l w i t h B. Sluhlmannii 
C i l g . 

Barteria a cumina t a Baker 
liarttria acuminata K . G . BAKF.H, 1 0 0 " ) , J o i i r n . L i n n . S o c . L o n d o n , B o t a n y , X X X V I I , 

p. I . ) . ) . 

" L o w t i r e or b u s h . B r a n c h e s s t r ia te , w i t h fine rufous pnl>cscencc. or later on 
ehibrutR. l e a v e s ob long or oblong-e l l ipt ic , cor iaceous , a lmost g labrous , a c u m i n a t e 
at the ajx-x, a t t e n u a t e a t the base into the | )ctiole. Pet io le v e r y s h o r t , t h i c k , no t 
s t i p u l a t e , d e e n r r c n t . Ix -a f -b la i l e w i t h a l x m t 1 0 to 1 9 la tera l ve ins v i s ib le on lx>th 
s'ides a n d u n i t i n g a r e u a t e l y l>cforc the m a r g i n ; a lso w i t h a re t i cu la te v e n a t i o n r a t h e r 
prominent o n the u p p e r face. M o w e r s : I o r 2 in the ax i l s , sessile, b r a e t e a t c a t the 
base; the bract.* n u m e r o u s , r l o s c l v i m b r i c a t e , c i i p u l i f o r m . b r o w n , s h i n y , c i l i a t c a l o n g 
the m a r g i n . S e p a l s ."), ovate -ob long , a c u m i n a t e , longer t h a n the j K ' t a l s , e o a l c s r c n t a t 
the base . Pe ta l s w h i t e , ob long , tmieronate at the n|>ex. S t a m e n s n u m e r o u s . S t i g m a 
v e r y large . conical-glolx>se, y e l l o w . 1 ruit gloliose. 

" S i x t i e s r c l a f c d to B. nigritaua Hcxik . f i t . but d i f f e r i i i K in the l e a v e * W i n g g r a d u 
a l l y a c u m i n a t e at t h e a|>cx. 
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" L e a v e s 22 to 21 c m . long, 0 to 7 e m . b r o a d . Pet io le al>out 0 to 8 m m . l o n g , 
c a n a l i c u l a t e a l x i v c . S e p a l s 2 .8 to 3 e i n . long , 10 to 11 m m . b r o a d . A n t h e r s a b o u t 3 
m m . l o n g " ( K . G . B a k e r , 1905) . 

U g a n d a : M u a o z i on the shore of L i k e V i c t o r i a , t y p e l o c a l i t y ( B a g s h a w c ) . T h i s 
is v e r y close to B u k o b a , the ty|>c l o c a l i t y of B. Stuhlmannii w h i c h p e r h a p s is m e r e l y 
a s y n o n y m of B. acuminata. 

B a r t e r i a D e w e v f e i D c W i l d e m a n and D u r a n d 
Bartcria Deuevrei E . D B W I L D E M A N AND T H . DUIIAND, 1S99, ' C o n t r i b u t i o n s F l o r e d u 

C o n g o , ' I , p . S ; 1901, ' R e l i q u i r e D e w c v r e a n a - , ' p. 97 . E . D E W I L D E M A N , 1900, 
' M i s s i o n E i n i l c I>aurent, ' fasc . 3 , p p . 2 1 7 - 2 1 9 , P I . x x x n ; 190S, ' E t u d e s F l o r e 
H a s - e t M o y e n - C o n g o , ' I I , p . 310 . G I L O , 1908, E n g l e r ' s B o t . J a h r b . , X L , p . 4 S 0 . 
H . K O H L , 1909, X a t u r u . OfTcnbarung , L V , p . 108. T H . AND I I . D U I I A N D , 
1909, ' S y l l o g e F l o r . C o n g o l . , ' p . 223 . 
" T r e e 5 to 6 i n . h igh , b r a n c h e d , g labrous . L e a v e s oblong-e l l ipt ic , green a b o v e , 

pa ler u n d e r n e a t h , b r o w n w h e n d r i e d , a c u m i n a t e , a t t e n u a t e a t the base into the pet io le , 
w h i c h is v e r y shor t , t h i c k , b l a c k i s h , no t s t ipu la te , d e c u r r e n t ; the b lade 27 to 34 c m . 
long a n d a b o u t 11 c m . b r o a d ; w i t h a b o u t 14 nerves be low a n d a b o v e on e a c h s ide , 
u n i t i n g liefore the m a r g i n ; the u n d e r s ide w i t h a feebly p r o m i n e n t , r e t i c u l a t e 
n e r v a t i o n . F l o w e r s 2 to -1 together, a x i l l a r y , sessile, b r a c t e a t e a t the base, the b r a c t s 
n u m e r o u s a n d c lose ly i m b r i c a t e , c u p u l i f o r m , b r o w n , s m o o t h . S e p a l s 5, w h i t e on the 
i n n e r s ide , r u f o u s - v e l u t i n o u s on the o u t e r s ide , oblong, u n i t e d a t the base , a c u m i n a t e , 
a b o u t 3 .5 c m . l o n g a n d 1.5 c m . b r o a d . P e t a l s l i t t le longer t h a n the c a l y x , w h i t e , 
oblong-obtuse , a l x m t 3 .5 c m . long a n d 1.4 c m . b r o a d . S t a m e n s inferior , n u m e r o u s , in 
s e v e r a l rows , coa lcseent a t the base , w i t h w h i t e f i laments a n d y e l l o w anthers , a b o u t 
3 m m . long . O v a r y g l o W s e , green, g labrous , w i t h a h e a v y s t y l e a n d a v e r y l a r g e , 
conico-globose, 5- lobed, y e l l o w s t i gma ( a c c o r d i n g to D e w e v r e ) . F r u i t globose, 2 .5 
e in . b r o a d , w i t h three par ie ta l p l a c e n t a s " ( D e W i l d e m a n a n d D u r a n d , 1899) . 

Judg ing f r o m the descriptions, th i s species is a near re la t ive o f B. 
nigriianu. D c W i l d e m a n and D u r a n d compare i t w i t h t ha t species, 
and i n a later pub l i ca t ion De W i l d e m a n (1908, p . 248) wri tes t h a t B. 
Dewcvrei is "perhaps on ly a v a r i e t y " of B. nigrilana. G i l g (1908, he. 
ext.), however, says: " t h i s species is ve ry closely a l l ied t o B. fisiulosa 
Mas t . , ye t , I presume, d i s t inc t f r o m i t . T h e broad , t h i c k , lea thery 
leaves are different , as also the larger flowers, and above a l l is the fact 
t h a t the flowers arc inserted as a rule 3 or 4, rare ly 5, together i n the axils 
of the leaves." 

O n l y k n o w n t h u s far f r o m the B e l g i a n C o n g o : L o w e r C o n g o : S a b u k a ( E m . a n d 
M . L i u r c n t ) ; Ix-opoldvi l le ( M a r c h 20 a n d M a y 19, 1915; J . B e q u a e r t ; C o l l . X o s . 
7173 a n d 7 6 6 3 ) . K a s a i : D i m a ; cliffs of B a t c m p a : a l o n g the S a n k u r u ; K o n d u e ; 
B c n a D i b e l e ; O l o m b o ( E m . a n d M . L a u r e n t ) ; B c n a M a k i m a ; B o m b a i e ( I / e s c r a u -
w a e t ) . M i d d l e a n d U p i w r C o n g o : B o l o m b o ; I n o n g o ( E m . a n d M . L a u r e n t ) ; B a n -
ga la , t y p e l o c a l i t v ( D e w e v r e ; H e n s ) . F l a s t c r n C o n g o F o r e s t ; Y a l u t c h a ; Y a n o n e c 
( I I . K o h l ) . 
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Barteria fiatulosa Masters 
Barlcria fislulosa M A S T E R S , 1S71, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' V , p . o i l . K . 

SCHUMANN, 1S90, V e r h . B o t . V e r . B r a n d e n b u r g , X X X I , 2 , p. 121, footnote. A . 
E N G L E R , 1S92, E n g l e r ' s B o t . J a h r b . , X I V , ]). 392 . W A R B U R G , 1S94, in E n g l e r 
a n d l ' r a n t l , ' D i e X a t u r l . P f l a n z e n f a m . , ' I l l , p t . Ga, p . 2 7 . fig. 2 « . E . D B W I L D K 
MAN AND T H . D C H A N D , 1901, ' R e l i c i u i a : D e w e v r e a n a ' , ' p. 9S (ty\» a n d v a r i e t y 
macrophylla). I I . W I N K L E R , 1900, E n g l e r ' s B o t . J a h r b . , X X X V I I I , p p . 2 5 9 ¬
200 . E . D E W I L D E M A N , 1900, ' M i s s i o n E m i l e L a u r e n t , ' fasc. 3 , p p . 2 5 0 - 2 5 S , 
P i s . x c i a n d x c n ; 1907, ' E t u d e s M o r e B a s - et M o y e n - C o n g o , ' I I , 1, p . 5 7 ; 
190S, ib id . , I I , 3, p . 310 . I I . W I N K L E R , 190S, A u s der X a t u r , I I I , p . 0 0 1 . G I L C , 
190S, E n g l e r ' s B o t . J a h r b . , X L , p . 4 S 0 . I I . K O H L , 1909, X a t u r u . OfTenbarung , 
L V , p p . 9 7 - 1 0 S . T H . AND I I . D U R A N D , 1909, ' S y l l o g e F l o r . Congo! . , ' p . 223 . 
E N G L E R , 1910, ' D i e P f l a n z e n w e l t A f r i k a s , ' I , 2, p . 042 , fig. 553B. J . G I L L E T AND 
E . P A Q U E , 1910, ' P l a n t e s P r i n c i p a l e s K i s a n t u , ' p . 81 . G I L O , 1913, ' W i s s . E r g e b n . 
D e u t s c h . Z c n t r . A f r . E x p . ( 1 9 0 7 - 0 S ) , ' I I , p . 50S . E . D E W I L D E M A N , 1920, 
' M i s s i o n de B r i e y a u M a y u m b c , ' p p . 101, 203 , a n d 2 5 5 . 

" A s m a l l tree w i t h a n c u l a r , s m o o t h or l ent ice l la te , f i s tu lar b r a n c h e s . L e a v e s 
l e a t h e r y , 10 to 12 i n . long , 3 to 4 i n . w i d e , ob long , obtuse , g labrous , 1 -nerved , s o m e 
w h a t n a r r o w e r a t the base w h i c h is decurrent a l o n g the b r a n c h . S t i p u l e s 0. F l o w e r s 
sessile, in l i n e a r c lus t er s e m e r g i n g f r o m the s t e m be tween it a n d the d e c u r r e n t edges 
of the leaf, each e n c i r c l e d at the base b y n u m e r o u s o v e r l a p p i n g l e a t h e r y s h i n y c h e s t 
nut -co lored ob long obtuse or bout - shaped b r a c t s , i n c r e a s i n g in s ize f r o m l>elow u p 
w a r d s . F l o w e r s s m a l l e r t h a n those of B. nigritaiia. S e p a l s a n d peta l s d o w n y on the 
outs ide , lanceo la te , w a v y a t the m a r g i n s . C o r o n a a n d inner organs of the flower a s in 
the l a s t - n a m e d species , but s m a l l e r . A n t h e r s a p i c u l a t e . 

" T h e so -ca l l ed d e c u r r e n t l eaves w o u l d p r o b a b l y be m o r e c o r r e c t l y dcscril>ed a s 
c o e g e n i t a l l y a d n a t e to the b r a n c h ft>r some d i s tance . T h e m a n n e r in w h i c h the 
flowers emerge from b e t w e e n the s ides of the base of the leaf a n d the s t e m is v e r y 
c u r i o u s " ( M a s t e r s , I S 7 I ) . 

D e W i l d e m a n a n d D u r a n d ' s v a r i e t y macrophyll.i (1901) w a s based on s|>ceimens 
w i t h larger l eaves (2.5 to 35 e m . long; 14 to 15 c m . b r o a d ) ; b u t , a.s D e W i l d e m a n o b 
served later , th i s v a r i e t y c a n n o t s t a n d , because the sha|>e a n d s ize of the l eaves in t h i s 
species are e x t r e m e l y v a r i a b l e : " t h e n o r m a l obovate -c l l ip t i e shape , r a t h e r b r o a d l y 
enncate a t the base , m a y c h a n g e in t e r m i n a l l eaves into e longate ol>ovate-laneeolate, 
v e r y long-cuneate a t the base a n d r e a c h i n g a l ength of 2 7 c m . b y a w i d t h of 7 c m . 
I n o ther forms . . . b r o a d l y o b o v a t e , s h o r t l y a t t e n u a t e l eaves r e a c h a l ength of 3 S 
c m . a n d a w i d t h of 10 e m . " ( ' M i s s i o n E m i l e L n i r e n t , ' p. 219 . ) 

A c c o r d i n g to I I . W i n k l e r (op.cit., p. 200. footnote) there are t w o forms of B. 
fistulnm in C a m e r o o n : " I n one of t h e m the l a t e r a l hol low b r a n c h e s i n h a b i t e d b y t h e 
a n t s a r e longer, the l eaves are larger a n d inserted on the b r a n c h b y a b r o a d e r b a s e . 
I n th i s form the frui t s a r e m o s t l y d i v i d e d into four, wh i l e in the o t h e r form t h e y often 
cons i s t of 5, or even 0 , c a r p e l s . T h e r e w a s also a c l e a r a n d c h a r a c t e r i s t i c difference 
in the s h a p e of the seeds; wh i l e in the first v a r i e t y they are 0 to 7 m m . long, 3 .5 to 4 
m m . w ide a n d 2 m m . t h i c k , the seeds of the o t h e r w h i c h were the s a m e length m e a s 
ured on ly 3 m m . in w i d t h or e v e n less, l i e ing thus m u c h more s l ender ." 

F e r n a n d o I'o. t y p e l o c a l i t y ( M n i m ) . 
C a m e r o o n : V i c t o r i a f W c d e r b a n e r ; W i n k l e r ) ; B a r o t n b i ( I ' r c u s s ; S l a u d t ) ; 

B i p i n d i ( Z e n k e r ) . 
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B e l g i a n C o n g o : Ixrwor C o n g o : T u i u b a ( E m . a n i l M . l . a u r c n t ) ; K i s a n t u ( G i l l e t ) ; 
T h y s v i l l e ( J u n e 4, 191.1; J . B e q u a e r t ) . K w a n g o : Mac l ib i (Ix>scrau\vaet) . K a s a i : 
D i m a ; M a n g l i e ; L n n k a l a ; O l o i n h o ( E m . n m l M . L i u r e n t ) : B a c h i - S h o m b i ; (I>es-
c r i i u w n c t ) . M i d d l e a n d I ' p p e r C o n g o : l l m l i ; I n o n g o ; E a l a ; B o t u m a ; Boloml>n 
( K m . a n d M . L a u r e n t ) ; C o q u i l h a t v i l l e ( D e w e v r e ) ; L i k e Ix>opold U ( B o d y ) ; B e t u t u 
( B r u i i e e l ) ; B a n n i i l n i ( O c t o b e r 2S a n d X o v e m l ) c r 17, 1913; J . B e i | u a e r t ; C o l l . X o s . 
1003 a n d 1209) . K i s t e m C o n g o forest: S t a n l e y v i l l e ( D e w e v r e : F e b r u a r y 191.1, J . 
B e q u a e r t a n d I I . L i n g ) ; H o m e e ; Y a n g a i u l i ; V a l u t c h i t ; Y a n o n g e ( I I . K o h l ) ; 
A v a k u b i ( J a n u a r y 17, 1914; J . B e q u a e r t ) ; Pcnge a n d at m a n y places in the forest 
be tween P c n g e a n d I n i m u ( F e b r u a r y 1914; J . B e q u a e r t ; C o l l . X o . 2 3 3 9 ) ; M o e r a 
near B e n i ; lx>tween M a w a m b i a n d A v a k u b i ( M i l d b r a e d ) ; in the forest be tween W a l i -
k a l e a n d L u b u t u ( J a n u a r y 1915; J . B e q u a e r t ) . M r . 11. L i n g also p h o t o g r a p h e d at 
M e d j c w h a t is e v i d e n t l y th i s s]>ccias. M a y o m b e : G a n d a S u n d i (dc B r i c y ) . 

W i n k l e r (190(5, pp . 259-200) has published some interes t ing morpho
logical and e t i o log i ca l notes on Barlcria fistttlosa s tudied b y h i m at the 
Bo tan ica l Garden of V ic to r i a , Cameroon. 

O n e of the f lowering periods , - i f there lie more t h a n o n e — s t a r t s in M a r c h . T h e 
large w h i t e flowers a r e c r o w d e d together side b y s ide on the b r o a d base of the l e a v e s . 
T h e y s e e m to open w i t h d a w n a n d the mi thes i s a p p a r e n t l y las t s a few h o u r s on ly . I 
h a v e not found n e c t a r in t h e m a n d n e v e r observed p o l l i n a t i n g insec t s ; bugs a n d l i t t l e 
beet les w h i c h are often found in the ( lowers, h a v e . I presume , h a r d l y to lie cons idered 
as s u c h ; nor , as it s eems to me, the a n t s w h i c h i n h a b i t the tree. T h e frui t s ri|x>ii a b o u t 
3 m o n t h s after the f lowering . T h e y h a v e the shape of a w a l n u t , a n d are 3 .5 to 4 c m . 
long w i t h a d i a m e t e r of 27 to 30 m m . T h e y a r e flat t r u e d on two sides at the base b y 
pressure against one a n o t h e r . T h e y h a v e four d i s t inc t p r o t u b e r a n c e s at the a|>ev, the 
s t u m p of the s t y l e b e i n g p laced be tween the four grooves . T h e frui t s w h i c h I p i c k e d 
were c o v e r e d at the ir base b y the b r o w n , c losely a p p r c s s c d c a l y x ; 1 h o w e v e r , the l a t t e r 
a p p a r e n t l y r e m a i n s on the tree w h e n the r ipe fru i t d r o p s . T h e cons i s t ency of the 
f ru i t s c a n best be c o m p a r e d w i t h that of a ce l lu lo id b a l l . T h e n u m e r o u s , p a r i e t a l 
p l a c e n t a s are a r r a n g e d on four l o n g i t u d i n a l b a n d s . E a c h seed is envelo]«d b y a n 
a r i l l u s - l i k e pu l p , w h i c h has a n agreeable , sweet - sour f lavor; the p u l p of the v a r i o u s 
seeds fills the fruit w i t h a s l i m y m a s s . T h e seed is f lat tened, of r o u n d c d - r h o i n b o i d 
shape , w i t h a s m a l l u m b i l i c u s a n d a n e t w o r k of d imples on the sur face . T o be s u r e 
the seeds a r e s c a t t e r e d b y a n i m a l s , w h i c h t r a c e the p u l p . T h e genets w h i c h 1 k e p t 
in c a p t i v i t y preferred these to a l m o s t a l l frui t s . I h a v e found, on fruits s t i l l a d h e r i n g 
to the tree, holes the s ize of a h a z e l n u t or a n e n t i r e hal f of the |>cricarp l a c k i n g ; the 
seeds together w i t h the a r i l l u s h a d d i s a p p e a r e d . T r a c e s of bites cou ld be d i s t i n c t l y 
recognized on a n u m b e r of fruit enve lopes w h i c h 1 found at some d i s tance from one of 
the trees; t h e y c e r t a i n l y were not f rom a b ird's b i l l , but f rom teeth, p r o b a b l y of 
f ru i t - ea t ing b a t s . 2 W h e n c o m p r e s s e d , a n d c o n s e q u e n t l y also w h e n b i t t en , the frui t s 
split open a t the top in the f o r m of a cross be tween the grooves; but t h e y open b y 
t h e m s e l v e s o n l y w h e n r a t h e r i n t e n s i v e l y d r y i n g . 

'The author evidently means the involucrum of bracts, not the true calyx. 
*In the African Hain Forest fruit bats undoubtedly are important agents in scattering the heeds 

of many fruit-bearing trees. See the remarks on this subject by I I . Winkler (190fi, p. 2.10) and 11. Lang 
and J . I*. Chapin (1917. Hull. Amer. Mus. Xat . Hint., X X X V I I , p. 4S4). 
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B a r t e r i a n i g r i t a n a J . D . H o o k e r 
Barlcria nigritana J . D . H O O K E H , 1SC0, J o u r n . L i n n . S o c . L o n d o n , B o t a n y , V , p. 1 5 , 

P I . I I , figs. 1 -5 . 
Barlcria nigriliana M A S T K K S , 1S71, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I , p . 5 1 0 . 

I I . W i . s - K i . E n , 1900, E n g l e r ' s B o t . J a h r b . , X X X V I I I , p . 200, footnote. G I L O , 
190S, E n g l e r ' s B o t . J a h r b . , X L , 190S, p . 4 7 9 ; 1913, ' W i s s . E r g e b n . D c u t s c h . 
Z c n t r . A f r . E x p . ( 1 9 0 7 - O S ) , ' I I , p . 5 0 S . 

Barteria Braunii E N G L E R , 1S92, E n g l e r ' s B o t . J a h r b . , X I V , p . 392 . W A R B U I I G , 
1S94, in E n g l e r a n d P r a n t l , ' D i e X a t u r l . P f l a n z e n f a n i . , ' I l l , p t . 0 a , p . 27 , fig. 2 A . 
E N C L E I I , 1910, ' D i e P f l a n z c n w e l t A f r i k a s , ' I , 2 , p . 042 , fig. 5 5 3 A . 
" A s m a l l tree or s h r u b w i t h s t o u t b r a n c h e s , c o v e r e d w i t h r u s t y d o w n , a n d m a r k e d 

on e i ther s ide w i t h a r a i s e d l ine c o n t i n u o u s w i t h the base of the l e a v e s . L e a v e s c o r i a c e 
ous g labrous , 0 to 10 i n . long, 2 to 3 i n . w i d e , ob long , s u b a c u t e , e renu la te or e n t i r e ; 
un icos ta te , r o u n d e d a t the base or t a p e r i n g into a shor t , t h i c k l eaf - s ta lk . S t i p u l e s 
dec iduous . F l o w e r s large , 1 to 1% i n . in d iameter , sessi le or subsess i le in a x i l l a r y tu f t s , 
e a c h tuft cons i s t ing of 2 to 4 flowers, e a c h of w h i c h is inves t ed in a scr ies of o v e r 
l a p p i n g cor iaceous c h e s t n u t - c o l o r e d a c u t e or c u s p i d a t e h r a c t s . F l o w e r - t u b e v e r y 
s h o r t , g labrous . S e p a l s 5, s o m e w h a t cor iaceous , oblong- laneeolate or obtuse , d o w n y 
a n d golden b r o w n on the outer s ide , s m o o t h a n d w h i t i s h w i t h i n . P e t a l s oblong, w i d e r 
t h a n the s e p a l s - a n d a b o u t e q u a l to t h e m in l ength , w h i t e . S t a m e n s h y p o g y n o u s o r 
s l i ght ly p e r i g y n o u s ; filaments s l ender . O v a r y s m o o t h ; s t y l e s imple , as l ong as the 
f i laments a n d t e r m i n a t e d b y a large c o n i c a l or c u s h i o n - s h a p e d s t i g m a . F r u i t o v o i d , 
about the s ize of a pigeon's egg, cor iaceous , r e d d i s h , l - c e l l c d , w i t h n u m e r o u s c o m p r e s s e d 
p i t ted seeds a t t a c h e d to p a r i e t a l p l a c e n t a s " ( M a s t e r s , 1 S 7 1 ) . 1 

S o u t h e r n X i g e r i a : N u n R i v e r , t y p e l o c a l i t y ( B a r t e r ) ; B o n n y R i v e r ( M a n n ) ; 
O l d C a l a b a r ( T h o m s o n ) . 

C a m e r o o n : B a t a n g a ( D i n k l a g e ) ; K r i b i ( Z e n k e r ) . 
S p a n i s h G u i n e a : on the c o a s t of B a t a n e a r C a m p o ( B u s s c ) . 
F r e n c h C o n g o : on the G a b o o n R i v e r n e a r L i b r e v i l l e ( M i l d b r a c d ) . 

As poin ted o u t b y G i l g th is species seems t o be res t r ic ted to the coastal 
forest be l t ( "c ine echte Secstrandspl lanze") w h i c h grows i n l a n d of the 
mangrove fo rma t ion a long the G u l f of Guinea . S imi la r patches of dense 
forest are t o be found immed ia t e ly l a n d w a r d t o the mangroves i n the 
estuary of the Congo, b u t I have never seen any Barteria there . 

B a r t e r i a n i g r i t a n a v a r i e t y u n i f l o r a D c W i l d c m a n and D u r a n d 
Barteria ingritana v a r i e t y uniflora E . D E W I L D E M A N AND T H . D U R A N D , 1900, ' C o n 

t r ibut ions F l o r e d u C o n g o , ' I I , p. 2 4 ; 1900, B u l l . H c r b i c r Bo i s s ior , (2) I , p . 2 2 . 

E . D E W I L D E M A N , 1904, ' E t u d e s F l o r e B u s - et M o y c n - C o n g o , ' I , p . 109. I I . 

K O H L , 1909, X a t u r u . OfTenbarung , L V , p . 109. T H . AND I I . DUUAND, 1909, 

'Sy l l oge F l o r . C o n g o l . , ' p . 224 . 

' J . D . Hooker'* original diagnosis ia aa follows: "Frutex robustus, haliitu .S'mMlainanni>, foliia 
0- 10" long., 2-3" lat., ncrvia priinariia numerosia. Slipulm deridun*, non visas. M o r n (Mailt*, eireiter 
1- I l i " dinmetro, iia Smt&lhmannix subsimiles. llracteo) numerosu* arete inibriento', alabnstruin 
maturum velantea, late ovatje ru*pidato-acuminntna. I'etnla ealyee paulo longiora. Slatuina perplurima. 
Ovarium ulabcrriinuin. Iructus magiiit. ovi columbic." 

http://Wi.s-Ki.En
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" A l i igh tree, w i t h t h i c k b r a n c h e s , w h i c h a r e s t r ia te , f erruginous-pulx ' seent , 
m a r k e d on e i ther s ide w i t h a ra i sed l ine c o n n e c t i n g the leaf-bases . L e a v e s a l t e r n a t e , 
s h o r t l y pet io late; the petiole 5 t o C m m . long a n d 3 m m . b r o a d ; oblong, s u b a c u m i n a t e , 
11 to 17 c m . long a n d 3.7 to 5.5 e m . wide , ent ire , s h i n y nbove a n d below, d a r k a b o v e , 
pa l er be low, the u p p e r s ide s u b g l a b r o u s o r w i t h a few s c a t t e r e d h a i r s ; the u n d e r s ide 
w i t h s h o r t , sparse , b r o w n p i los i ty , e spec ia l ly on the v e i n s ; l a t era l nerves a l i t t le p r o m i 
nent a b o v e a n d be low, a r e u a t c l y a n a s t o m o s i n g t o w a r d s the m a r g i n a n d p r o m i n e n t 
in the m o r e or less r e c u r v e d m a r g i n . F l o w e r s sessile, s o l i t a r y in the axi l s of the l e a v e s ; 
a t the base w i t h c lose ly i m b r i c a t e b r a c t s , w h i c h a r c s car ious , b r o w n , pilose e x t e r n a l l y , 
e m b r a c i n g . C a l y x w i t h ovate - lanceo la te lobes, f erruginous pilose on the outer s ide , 
g l a b r e s c c n t on the i n n e r s ide , a c u m i n a t e , 3 c m . long a n d 12 m m . wide . P e t a l s e q u a l 
to the sepals b u t c o m p l e t e l y g labrous . C o r o n a erect , m e m b r a n a c e o u s , fimbriatc-
l a c e r a t c a t the apex . S t a m e n s n u m e r o u s , w i t h c o n n a t e filaments. O v a r y globose, 
w i t h p a r i e t a l p l a c e n t a s , a n d n u m e r o u s ovu les ; s t y l e so l id ; s t i g m a v e r y large , C t o 7 
m m . b r o a d , con ico -g lobosc" ( D c W i l d e m a n a n d D u r a n d ) . 

B e l g i a n C o n g o : L o w e r C o n g o : F o r e s t of T a l a v a n j e , t y p e l o c a l i t y ( C a b r a ) ; 
K i s a n t u ( J . G i l l e t ) . 

I t seems d o u b t f u l whether th i s f o r m is rea l ly a v a r i e t y of B. nigritana. 
i n v iew of i t s occurrence i n l a n d far f rom the coastal be l t . I t m a y possibly 
be specifically d i s t inc t o r const i tu te a fo rm of B. Dcwevrei, a species 
commonly found i n the Lower Congo. F r o m the descript ion, i t appears 
very s imi lar t o B. Stuhlmannii. 

Barteria S t u h l m a n n i i Engler and G i l g 
Barlcria Stuhlmannii E N O L E H AND G I L O , 190S, E n g l e r ' s B o t . J a h r b . , X L , p . 479 . 

Barteria nigritiana WAHBUHO, 1895, in E n g l c r , ' P f l a n z c n w c l t O s t - A f r i k a s , ' C , p . 2 7 8 

(not nigritana H o o k e r ) . 
" S h r u b or tree w i t h f istulosc b r a n c h e s , w h i c h a r c dense ly a n d v e r y s h o r t l y f u l v o -

pi lose w h e n y o u n g . L e a v e s o v a t e or ovate -ob long , v e r y se ldom oblong; a c u t e or often 
s h o r t l y a n d b r o a d l y a c u t e - a c u m i n a t e a t the apex , r o u n d e d t o w a r d the base , t h o u g h 
n a r r o w e d a t the v e r y base in to a C to 8 m m . long petiole, on b o t h s ides of w h i c h there 
i s a 3 to 4 m m . w i d e w i n g ; l eaves obso le tc ly s i n u a t e - d e n t i c u l a t e , or m o r e often s u b -
c n t i r c , w i t h c a r t i l a g i n o u s m a r g i n , g l a b r o u s a b o v e (except on the m e d i a n n e r v e ) , 
v e r y s p a r s e l y a n d s h o r t l y pi lose be low, l e a t h e r y , w i t h 13 to 15 p a i r s of l a t e r a l n e r v e s 
w h i c h r u n a l m o s t s t r a i g h t to n e a r the m a r g i n w h e r e t h e y uni te b y c u r v e s ; w i t h n u m 
erous t r a n s v e r s e n e r v e s r u n n i n g para l l e l to e a c h o t h e r a n d s t rong ly p r o m i n e n t on b o t h 
s ides ; o ther r e t i c u l a t e v e i n s a l m o s t a b s e n t . F l o w e r s s o l i t a r y o r o c c a s i o n a l l y b y twos 
i n the ax i l s of the l eaves . B r a c t s enc los ing the flower in a n i n v o l u c r u m , c o r i a c e o u s , 
w i t h s c a t t e r e d f u l v o u s p i los i ty on the b a c k . O u t e r sepa l s en t i re ly c o v e r e d on t h e i r 
m i t e r s ide w i t h dense fu lvous pi le , w h i c h on the b a c k of the inner sepals forms o n l y a 
m e d i a n v e r t i c a l l ine ; o therwise g labrous , oblong, w i t h v e r y a c u t e ai>cx. P e t a l s a l i t t l e 
shor ter t h a n the sepals , b u t s i m i l a r in s h a p e , v e r y t e n d e r ; g labrous . O u t e r c o r o n a 
m e m b r a n o u s , g labrous , a b o u t h a l f the l e n g t h of the peta l s , u n e v e n l y inc ised a n d 
fimbriate; inner c o r o n a m u c h shor ter , t h i c k e n e d , f o r m i n g a r a i s e d r i n g w h i c h is d i s 
t i n c t l y b u t feebly c m a r g i n a t c a n d f u r r o w e d . S t a m e n s n u m e r o u s , c o a l c s c c n t a t the 
b a s e into a t u b e . O v a r y s h o r t , t u r b i n a t e , g labrous , w i t h 4 p a r i e t a l p l a c e n t a s . S t y l e 
e longate , r e a c h i n g the a n t h e r s , t h i c k , g r a d u a l l y t h i n n e r u p w a r d s , e n d i n g in a v e r y 
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t h i c k , h e a d - s h a p e d s t i g m a . F r u i t subglobose; the p e r i c a r p p a r c h n i c n t - I i k c or c h a r t a -
ceous, f rag i l e ; seeds n u m e r o u s , in ser ted on 4 p a r i e t a l p lacentas , oblong, y e l l o w i s h , 
w i t h p i t t ed t e s t a . 

" T h e w inged petiole is 6 to S m m . long a n d , w i t h b o t h w i n g s s p r e a d , 7 to 9 m m . 
w i d e . T h e swol l en , ho l low s t a l k is 6 to 10 m m . t h i c k . T h e b lade of the leaf is 16 to 
19 c m . long, 7 to 9 c m . b r o a d . T h e b r a c t s w h i c h enclose the b a s e of the flowers a r e 
7 to 9 m m . long a n d e q u a l l y w i d e . T h e o u t e r s epa l s a r e a b o u t 2 .5 c m . long , 1 c m . w i d e ; 

l i e 85. a, Barteria fitluloia Masters: portion of branch with fruits along decurrent leaf base; b. 
Barteria Dettetrei De Wildeman and Durand: portion of branch with fruits clustered in axils of leaves 
(after De Wildeman. slightly modified). 

the i n n e r ones decrease g r a d u a l l y . T h e peta l s a r c a b o u t 2 .2 c m . long , S to 9 m m . 
b r o a d . T h e s t y l e is a b o u t 1.5 c m . long, the s t i g m a 4 m m . long a n d 3 m m . t h i c k a t the 
base . T h e frui t h a s a d i a m e t e r of a l x i u t 2 .5 c m . T h e seeds are 5 m i n . long, 3 m m . 
wide a n d 1.5 m m . t h i c k " ( K n g l c r a n d G i l g , 1908) . 

G e r m a n E a s t A f r i c a : B u k o b a , t y p e l o c a l i t y ( S t u h h n a n n ) . 

T h i s p lant w i l l , I believe, prove t o be ident ica l w i t h B. acuminata 
K. G . Baker (sec above, p . 425) , described f r o m M u s o z i on Lake V i c t o r i a , 
wh ich is p rac t ica l ly the same loca l i t y as B u k o b a . 

D u r i n g m y travels i n the Belgian Congo, I came across t w o species 
of Barlcria, B. Deucvrci and B. fislulosa. T h e la t t e r is b y far the more 
common and can be best recognized b y the v e r y peculiar way i n w h i c h i t 
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grows, b y the basal swellings on some of i t s hor izon ta l branches, and 
especially b y i t s inflorescence. I n th i s species a number of flowers or 
f ru i t s are placed close together i n a row on either side of the pet iole f rom 
the a x i l a long the decurrent base o f the leaf ( F i g . 85a). I n Barteria 
Dciccvrci, however, the flowers or f ru i t s occur c i ther s ingly i n the axils of 
the leaves or t w o t o four together i n loose ax i l l a ry clusters ( F i g . 856). 
T h e ana tomica l s t ruc tu re of the t w o species also shows cer ta in differ
ences, w h i c h have been po in ted o u t b y Prof . Ba i l ey (Par t V , p . 599). 

E C O L O G Y OK Barteria fistuhsa 

Perhaps the mos t s t r i k i n g ' o f Congo myrmecophytes , th is p l an t 
occurs t h roughou t the ent i re R a i n Forest be l t , where i t favors the higher, 
more open spots, being rare ly m e t w i t h i n d a m p soi l . I n the Savannah of 
the L o w e r Congo and K a s a i D i s t r i c t i t fol lows the forested banks o f 
water courses. T h e nat ives of the forest are f ami l i a r w i t h the p lan t and 
aware of i t s be ing i n h a b i t e d b y ve ry aggressive ants . 'When clearing the 
underbrush to establish a road or p lanta t ions , they usual ly avo id the u n 
pleasant task of c u t t i n g th is smal l tree. T h u s i t happens tha t Barteria 
is f requent ly found s tanding b y i tself i n the center or near the sides of 
forest paths (P I . X X I X ) . For the same reason, i t is often met w i t h i n 
secondary forest g r o w t h . A m o n g the Wanga ta , a t B a r u m b u and else
where, i t s vernacular name i s " B a k o k o m b o , ' ' a n d other B a n t u tribes use 
s imi lar sounding designations ( M o n k u k o n o , M a k o n k o m o , O k a k u m b u , 
e tc . ) 1 

T h i s species is a t y p i c a l element of the unde rg rowth of the forest. 
Under favorable condi t ions i t m a y become a smal l tree, reaching a he ight 
of f r o m G to 10 meters, o r i n exceptional cases 20 meters or more, bu t i t is 
f r equen t ly m u c h lower, 3 t o 4 meters being a common average; i t s 
t r u n k is, as a rule, 10 c m . i n diameter , t hough there are occasional records 
of over 40 cm. T h e t r u n k is s imple or ve ry l i t t l e ramif ied , and bears long 
la te ra l branches, usua l ly also u n r a m i f i c d a n d spreading a lmost h o r i 
zon ta l ly i n a l l d i rect ions . T h e broad , a l ternate leaves are placed to the 
r i g h t and lef t of the b ranch , more or less ho r i zon ta l ly or s l igh t ly curved 
u p w a r d . D u e to t h i s arrangement , the p l a n t has a v e r y peculiar appear
ance, we l l i l l u s t r a t ed i n the photographs" taken b y M r . I I . L a n g ( P I . 
X X V I I I , F i g . 1 and P I . X X I X ) . A n o t h e r unusual feature is the fact 
t h a t mos t of the branches are deciduous. O n reaching a cer ta in l eng th 

'According to J . Gillet, the natives at Kisantu. in the Lower Congo, call Barteria fi*tulota cither 
"Saka la" or "Nsakala," and de nriey gives "Zinsi" as its vernacular name in the region ot Ganda 
Sundi. 
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they stop g r o w i n g , lose the i r foliage, and g radua l ly d r y u p ; f ina l ly , these 
dead members are dropped b y a histological process s imi lar t o t h a t caus
ing the leaves to f a l l . One a lways finds, therefore, a number o f dead 
branches scattered over the g round a t the base of th i s Barteria. W h e t h e r 
there is a law of pe r iod ic i ty or other rule govern ing th i s pecu l ia r i ty can
not be decided a t present, b u t so much is sure: the few flowering branches 
remain on the s tem u n t i l after the f ru i t s are r ipe. 

T h e la te ra l branches of Barteria fistulosa are o f t w o k inds . T h e 
sterile branches—and, as noted, these are i n the great major i ty—presen t 
at a short distance f rom the i r base an a b r u p t and conspicuous swel l ing 
w h i c h continues a lmost u n i f o r m l y to near the apex w i t h o n l y s l igh t con-
s t r ic t ionsa t thenodes (Plate X X V I I I , F i g . 2 ; T e x t F i g . 8G). Except i n 

Fig. &G. Harttrt* fimtidoM* Masters: a, lateral branch suddenly swollen beyond its base, where it 
shows the circular opening (e) gnawed by the ants and leading into the domatium: about one-hall 
natural size (after De Wildeman); b, part of longitudinal section of very young swollen lateral branch, 
showing gradual drying up of pith before auts gainaeccssto the cavity; drawn from life at l larumbu, 
October 1913; natural size. 

vprj* y o u n g plants , these swellings are nearly a lways ho l low and i n h a b 
i t ed b y ants. T h e flowering branches appear on ly a t cer ta in seasons, 
and on older trees; they arc no rma l , not swollen, ye t f requent ly h o l 
lowed o u t and nlso occupied by ants . 

F r o m an examina t ion of ve ry y o u n g s|>cciinens and others not i n 
habi ted b y ants, I found tha t the t r u n k and normal , flowering branches 
are filled w i t h p i t h and remain so unless excavated by the ants. T h e 
swollen branches ( F i g . SO), on the con t ra ry , become hol low na tu r a l l y . 
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W h e n young , the i r var ious internodes arc at first o n l y s l igh t ly swollen 
and en t i re ly filled w i t h soft, greenish, parenchyma; soon, however, the 
enlargement becomes more pronounced; the p i t h tu rns pale b rownish , 
g radua l ly dries and w h a t remains finally forms brownish membranes on 
the inner walls or i r regular par t i t ions i n a spacious c a v i t y ( F i g . 8G6). 
T h e ant-chamber is thus ready for occupancy before the insects touch the 
branch. On un inhab i t ed plants the sterile branches show no orifice, 
nor any depression or scar on thei r outer surface t h a t m i g h t m a r k the 
spot where the entrance t o the c a v i t y w i l l la ter be pierced b y the ants. 
Moreover , the walls of the l i m b arc soft and easily pressed d o w n w i t h 
the fingers, so t h a t t hey m u s t offer b u t l i t t l e resistance to the powerful 
mandibles of the Pachysimx. 

T h e larger specimens of Barteria Jislulosa tha t one common ly meets 
i n the forest are, as a rule , set t led b y a populous colony of the large, 
b lack Pachysima xlhiops ( E m e r y ) , 1 the t rue body-guard of the t ree . 
As soon as any p o r t i o n ot the i r host p lan t is d is turbed , they rush ou t i n 
numbers and has t i ly explore the t r u n k , branches, and leaves. Some of 
the workers usual ly also r u n over the g round about the base ot the tree 
and a t t ack any nearby in t rude r , be i t an ima l or m a n . A l l observers 
agree t h a t the s t ing of the Pachysima is exceedingly painful and is fe l t 
for several hours. I t s effects can best be compared w i t h those produced 
b y female ve lve t ants (Mut i l l idae ; sec K o h l ' s remarks reproduced i n 
Prof. Wheeler 's Repor t , o. 115). Consequently these ants arc g rea t ly 
dreaded b y the natives and there remains l i t t l e doub t t ha t they afford 
a most effective pro tec t ion to the i r host p l an t . 

Trees i nhab i t ed b y Pachysima are generally hea l thy and free f rom 
the a t tacks of mos t phytophagous insects. On specimens un tenan ted 
b y ants, however, the leaves are often bad ly eaten b y caterpi l lars , as I 
observed i n t w o instances a t B a r u m b u i n October, 1913. On b o t h of 
these trees there were also several nests of the weaver-ants, CEcophylla 
longinoda ( L a t r c i l l c ) , and numerous workers of a small Creinatogaster 
r u n n i n g over the branches and leaves. A t Penge, i n February , 1914, 
another un inhab i t ed B. fislulosa showed the l ive wood of i t s t r u n k b a d l y 
bored b y a d u l t b o s t r y c h i d beetles. O n the other hand , the Pachysimx 
are no t always successful i n keeping smaller parasites f r o m thei r host . 
A t B a r u m b u a tree occupied b y a populous colony of P. xlhiops showed 
numerous ccc idomyid galls on i t s leaves. T h e y were smal l fleshy swel
l ings of the parenchyma, about equal ly p r o t r u d i n g on b o t h sides of the 

•Probably sometimes also by Pichytima Utifront 03mcry) . 
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leaf, and i r r egu la r ly scattered. Ins ide of t h e m was a single chamber con
t a i n i n g one gal l -midge l a rva and surrounded b y a w a l l of coarser tissue 
in the center of a sol id , j u i c y , parenchymatous mass. 1 

A n older, i nhab i t ed Barteria fishilosa m a y be regarded as the home of 
a single colony of Pachysinia w h i c h has resulted either f rom the g radua l 
g r o w t h of a small nest founded b y one female, or f rom fusion of several 
nests s tar ted independent ly b y a number of females. B o t h modes arc 
possible, b u t the second is p robab ly the more common. A t A v a k u b i , i n 
January , 1914,1 had an oppor tun i t j " t o examine a v e r y y o u n g Barteria 
fistulosa no t over one meter h igh , w i t h b u t six short , hor izon ta l branches, 
a l l of wh ich were swollen beyond the base i n the usual w a y . O n l y a few 
of the distended internodes were sett led b y ants and each was a closed, 
separate c a v i t y con ta in ing one dealatcd Pachysima queen; no workers , 
lar-va?, or eggs were present. A f t e r the n u p t i a l f l ight the Pachysima 
females had ev iden t ly entered the hol low internodes b y gnawing t h r o u g h 
the w a l l . T h e y had no t again lef t the cav i t y , for the entrance was p a r t l y 
plugged up b y callus g r o w t h . W h e n dis turbed, these g r a v i d queen ants 
made no a t t e m p t t o defend themselves, behaving i n th is respect v e r y 
di f ferent ly f rom workers . I t is also in teres t ing to note t h a t some of the 
Pachysima females were dead and t h a t i n one such case another m i n u t e 
an t , of an unident i f ied species, had established i t s nest i n the same i n -
ternode w i t h the remains of a dead Pachxjsima queen. A colony of Pachy
sima ailhiops i n a somewhat more advanced stage was found i n a y o u n g 
Barteria fistulosa.at B a r u m b u i n November , 1913.. A queen ant , sur
rounded b y an abundance of eggs and y o u n g larvse, was found ins ide 
each of a scries of swollen internodes, a l l s t i l l separated b y the noda l 
pa r t i t ions . Here , too, a g r o w t h of callus had p a r t l y closed the entrance 
which had been fu r the r plugged w i t h d r i ed part icles of p i t h e v i d e n t l y 
b rought there b y the female. Since the older Barlcria is f ina l ly occupied 
b y one single colony, a l l the members of wh ich l i v e and w o r k peacefully 
together and enter ind i f fe ren t ly the various domat ia , the i n i t i a l f o r m i 
caries i n a l l p r o b a b i l i t y fuse i n t o one. T h e workers i n such a f o r m i c a r y 
n o t o n l y enlarge the ex i t holes, w h i c h arc usual ly placed a t the base o f 
the swel l ing t oward the upper face of the branch , b u t also clean the c a v i 
ties of the remains of dr ied p i t h and pierce the pa r t i t ions between the 
var ious internodes. Each la tera l b ranch f ina l ly forms one cont inuous 
gal lery . 

•I-amborn (1014, p. 403) note* that ho once found l»rv» and pupa of Tinthi* Umbornella Durant, 
an^er i id^ moth, in an internodca of a Hartm* in Southern Nigeria; thia cavity v u separated from the 
adjoining internodca, both of which were inhabited by /'arAi/n'ma ttthiopn. 
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T h e o r ig in a n d g r o w t h of new colonies of Pachysima i n Barlcria 
deserves t o be fu r the r inves t igated i n the field. Perhaps such a s tudy w i l l 
show us t y p i c a l examples of secondary pleometrosis, or founding of an 
insect society t h r o u g h fusion of a number of colonics each s tar ted i n 
dependent ly b y a fer t i le female. H . v . I h e r i n g (1907) believes Cccropia 
adenopvs is sett led i n th i s manner b y Aztcca mulleri. Fu r the rmore , i n his 
op in ion , a l l b u t one of the fer t i le queens i n h a b i t i n g the same tree are 
even tua l ly k i l l e d b y the workers , a conclusion d r a w n f r o m the presence 
of a sole queen i n each adu l t Cccropia. I t w i l l be i m p o r t a n t t o look i n t o 
condi t ions i n th is respect i n the Pachysima formicaries of Barteria. 

T h e Pachysima: undoub ted ly der ive certain advantages f rom l i v i n g 
inside Barteria. T h e ho l low, near ly hor i zon ta l branches provide v e r y 
convenient nest ing chambers, where the brood is kep t i n safety under 
a lmost ideal condi t ions of aerat ion, temperature , and h u m i d i t y . W h e t h e r 
the ants also procure pa r t or a l l of the i r food f rom the host is s t i l l d o u b t 
f u l . K o h l has often seen the workers ac t ive ly l i c k i n g nectaries at the 
inser t ion of the leaves, and also gnawing the y o u n g ba rk and the epider
mis on the upper and under sides of the blades; they are pa r t i cu l a r ly fond 
of the very y o u n g flowers, w h i c h they f requent ly destroy almost c o m 
plete ly . Cer ta in other insects l ive i n the domat i a w i t h the ants, the 
most common of these companions being coccids (Pscitdococcus citri 
v a r i e t y congoensis Ncwstcad) w h i c h , I am inc l ined to t h i n k , are no t 
brought i n b y the ants, b u t migra te inside the swellings of the i r own 
accord. I have found th i s to be also the case w i t h scale insects l i v i n g 
i n the myrmecodomat i a of Citviera. E v e n i n very y o u n g Barterix, of 
w h i c h on ly a few internodes arc occupied b y queen ants and the i r b rood , 
one discovers coccids i n the cavit ies. Ano the r in teres t ing inqu i l ine of 
Barteria is a m i n u t e pho r id fly, Hypocera trislis H . Schmitz , noticed b y 
Fa ther K o h l near S tan leyvi l l e i n swellings of Barteria firtvlosa occupied 
b y Pachysima xthiops (Wasmann , 1915a, p . 320, footnote) . 

Whe the r the coccids of Barteria are rea l ly a t tended by Pachysima 
for the sake of the i r excretions remains uncer ta in . Wheeler and B a i l c j ' 
(1920, pp. 2G1-2G2) have dissected the pellets contained i n the in f r a 
buccal pockets of workers and the t rophothylaccs of larva; of Pachysima 
xlhiops and P. latifrons. T h e y were much the same in bo th species and 
consisted of pieces of coccids or whole , crumpled-up bodies of y o u n g 
scale insects, fungus spores, b i t s of myce l ium, por t ions of plant-t issue 
ev iden t ly gnawed f rom the wal ls of the cavities, pollen-grains, etc. I n 
a few of the pellets Prof. Ba i ley found smal l nematodes resembling 
the species of Pelodera described b y Janet as l i v i n g b o t h as parasites i n 
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the pharyngeal-glands of cer ta in European ants and as free organisms 
in the de t r i tus of the nest. 

A thorough inves t iga t ion of the feeding habi ts of b o t h adu l t and 
la rva l Pachysimx i n Barteria w i l l be the most i m p o r t a n t p rob lem to be 
s tudied i n the fu ture . I n th is connect ion, i t m a y be we l l t o note a pecu
l i a r i t y t o wh ich m y a t t e n t i o n was directed b y m y f r iend , M r . J . P. 
Chap in , d u r i n g our s tay a t A v a k u b i i n January , 1914. W h e n Barteria 
fistulosa i nhab i ted b y Pachysima occurs i n ra ther dense forest, one f re
quen t ly notes about i t s base an open patch , fifteen to t w e n t y feet in 
diameter, where most of the heavy undergrowth has been cleared away . 
On ly a few, low herbaceous plants and often also the slender leaf-stalks 
of the common marantaceous forest reed, Sarcophrynium Arnoldianum 
De W i l d e m a n , are lef t s tanding . T h e g round at the foot of the tree is 

rpart ly covered w i t h fal len leaves and dead branches of the Barteria. 
One can always find a few Pachysima workers r u n n i n g over th is open 
s.paCe, for a purpose u n k n o w n to me, perhaps in search of insects w h i c h 
may f o r m par t of the i r d ie t . 1 I mere ly ven tu re the supposi t ion t h a t the 
ants themselves arc i n s t rumen ta l i n p reven t ing the g r o w t h of heavy 
vegetat ion near the base of the i r shelter, perhaps b y n i p p i n g the tender 
shoots of the y o u n g p lan t s . 1 One can readi ly imagine t h a t such a 
clearing w o u l d be of use to the ants i n the i r hun t s for o ther insects, 
m a k i n g the capture of the i r prey so m u c h easier and quicker . Inc iden t 
a l ly , Barteria too may be benefited, since i t is saved compe t i t ion w i t h 
more vigorous species of trees or shrubs, w h i c h , i f a l lowed to t h r i v e near 
i ts t r u n k , w o u l d soon interfere w i t h i t s g r o w t h . T h e shade g iven b y 
Barteria fistulosa is so sl ight t h a t th is factor alone could not account for 
the absence of woody vegetat ion w i t h i n a radius ot six to eight feet f rom 
its base. 3 

As soon P S the leaves of Barteria fistulosa f a l l , the branches begin to 
dry up, bu t remain on the tree for several weeks before being shed as 
described above. T h e n , however, they are not occupied by the Pachysi
mx, wh ich pay no fur ther a t t en t i on to them, one proof more of the s t r i c t , 
obl iga tory relations exis t ing between these ants and the host p l an t . T h e 
empty , dr ied swellings may be t empora r i l y occupied b y other, smal l 

•My (jltMTVMtorm do not agree on this one point with tlwso of Father Kohl, who believe* tlmt 
I'achvmma never leave* HaTtm* "si mo tln-y do not undertake hufitiiijr pa! tics for strange inserts." 

'With regard to this interesting point I ouote the following pnssngc from Kohl'B paper (1909): 
"Some native* assured me that the Sim* ( — i'achyinmjr) oc<nsionallv trim to half its height the low 
vegetation which surrounds their host plant. I u n i e observed similar, paftly cut low plants in the 
vicinity of my Mission, hut I did not guess the possible agent of this." 

• L le (1907, p. I'M) also rcmnrks that l*tcudomyrma ttrntiruica Forel and / ' . triplariiliK F o l d , which 
live insiilo stems and hranrhe* of Triplann SchombuTukiajiu along the Jnrnn Hiver, llrutil , run down to 
the ground, where in a circle a few meteis wide no other vegetation is allowed to grow. 
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species of ants. A t B a r u m b u , i n October, 1913, I came across a Iiartcria 
fislulosa whose l i v i n g branches were i nhab i t ed b y Pachysima- xlhiops, 
while the dead twigs , s t i l l a t tached to the tree, contained small colonies 
of a Creinatogaster. These l i t t l e ants were apparen t ly n o t molested b y 
thei r large neighbors, bu t , when the tree was dis turbed, they remained 
safely inside, whi le the Pachysimx rushed f o r t h and ran feverishly over 
the p lan t . 

T h e m y r m e c o p h y t i c nature of Barteria fistulosa was first recognized 
b y K . Schumann (1890, p . 121, footnote) on he rbar ium specimens 
collected i n Cameroon. Some of the swellings cu t open b y h i m s t i l l con
ta ined a few Crematogasters. I t s relat ions w i t h ants were s tudied i n the 
field b y A . Dewevre ( D e W i l d e m a n and D u r a n d , 1901, p . 9S), E m i l e 
L a u r e n t ( D c W i l d e m a n , 1900, pp. 250-258) , H . W i n k l e r (1900, p . 59 ) , 
and H . K o h l (1909, pp . 97-108) . M e n t i o n is made i n Prof. Wheeler 's 
Repor t (p . 114) of some of these earlier observations w h i c h agree i n mos t 
detai ls w i t h m y o w n . 

T h e fo l l owing ants have been found thus far i n the swellings of 
Barteria fislulosa, b u t the t w o species of Pachysima alone can be regarded 
as ob l iga to ry guests of the p lan t . T h e others arc a l l accidental tenants 
w h i c h n id i fy i n o ther places also; they arc usual ly met o n l y on plants o r 
i n branches w h i c h for some reason or other have been left b y the Pachy
simx. 

Pachysima xlhiops ( F . S m i t h ) . T h e large, b lack ant w h i c h is t he 
regular inmate of Barteria fistulosa, was first collected i n th is p lan t b y 
Fa ther K o h l , near S tan leyvi l le (1909, p . 100), and sent b y h i m for 
ident i f ica t ion to Fore l (1910, p . 403) . B o t h M r . L a n g a n d l common ly 
found the same species a t M c d j c , A m b c l o k u d i , B a r u m b u , A v a k u b i , 
etc. 1 T h e scale insect Stictococcw formicarius Newstead was found b y 
K o h l near S tan leyvi l le w i t h these ants (Newstead, 1910, p . 19). 

P. lalifrons ( E m e r y ) . Specimens ot th is species obta ined b y M r . H . 
L a n g a t N ianga ra were p robab ly t aken f rom Barteria fistulosa. 

Tctrapouera anthracina (Santschi) . Near Stanleyvi l le ( H . K o h l ; 
sec Fore l , 1910, p . 403) . I found several workers of this species a t T h y s -
v i l l e (June 1915) r u n n i n g over the leaves and twigs of a Barteria fislulosa 
whose swellings were free of ants ; I d i d no t find the i r nest. 

iPachurim& alhtopa was originally described from South Africa, without indication of collector. 
No species of Pachysima has since definitely been recorded from that part of the continent. Since 
the genus is restricted to Iiartcria. and Myrma-cia, which arc not known to occur south of 7° S. lat., there 
is a question whether Smith's type was wrongly labeled. It is, however, not so clear how he could have 
received West African specimens of P. sethiop* at a time (1877) when hardly any myrmecological collec
tions had been mado in Equatorial Africa. I am rather inclined to believe that Smith's type was ob
tained in the forests of Natal from a myrmecophytc which has since escaped notice. 
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T. mocqucrysi ( E m . A n d r e ) . Near S tan leyvi l le ( H . K o h l ; see 
Fore l , 191G,p .403) . 

T. oberbecki (Fore l ) . Lcopo ldv i l l e ( I I . K o h l ; see Fore l , 1916, p . 403) . 
T. ophthalmica ( E m e r y ) . S tan leyvi l l e and Bcngamisa ( H . K o h l ; 

sec Fore l , 191G, p . 403) . I collected workers of th is an t a t T h y s v i l l c , 
together w i t h T. anthracina, as ment ioned above. 

T. prdli (Fore l ) v a r i e t y odiosa (Fore l ) . Belgian Congo ( H . K o h l ; 
Soc Fore l , 1910, p . 403) . 

Cremaiogaster excisa subspecies impressa ( E m e r y ) . Discovered b y 
K o h l (1909, p . 103, footnote) i n branches of Barteria fistulosa collected 
b y E m . Lauren t at I sangi . Also near Stanleyvi l le ( H . K o h l ; see Fore l , 
19096, p . G9). 

C. impressiceps ( M a y r ) . Taken f rom ho l low twigs of BarUria 
fistulosa b y M r . H . L a n g a t Panga. 

C. striatula E m e r y . Romdc near S tan leyv i l l e ( H . K o h l , 1909, p . 167). 

E C O L O C Y OF Barteria Deuevrei 

T h i s species is less common t h a n the preceding and has been b u t 
l i t t l e s tudied so far. T h e fo l lowing notes were made on specimens I 
found near Lcopo ldv i l l e , i n one of the smal l patches of forest w h i c h 
arc scattered t h r o u g h the savannah of t h a t region ( M a r c h , 1915) and 
also in a forest ga l lery along one of the smal l aff luentsof the Congo ( M a y , 
1915). I n t h a t l oca l i t y , i t is a low tree, ra re ly over G meters h igh , w i t h a 
s t ra ight , s imple, or feebly ramif ied t r u n k , 20 cm. t h i c k a t the base. 
The al ternate leaves are more elongate-el l ipt ic t h a n i n B. fistulosa, 
being as much as 40 cm. long and 9 c m . wide . T h e la tera l branches on 
m y s]>ceimcns were a l l a l ike , feebly b ranch ing and i r r egu la r ly spreading, 
g i v i n g the tree a v e r y different appearance f rom t h a t of the species j u s t 
ment ioned. T h e specimen collected i n M a y was i n flower. 

There were no swellings on any of these plants f rom Lcopo ldv i l l e , 
bu t a l l the la tera l branches ( F i g . 87a-6) were ho l lowed o u t a lmost the i r 
entire length , each w i t h one cont inuous cav i t j - . O n l y the upper ex
t r e m i t y of y o u n g branches was s t i l l filled w i t h green, soft p i t h , wh ich 
seems to d r y up ve ry soon, as the p i t h channel is ho l low G c m . f r o m the 
t i p . A few entrances to the inner cavit ies had been pierced, mos t ly on 
the upper side of the branch , a t in te rva ls of about G to 14 c m . f rom one 
another, usual ly a shor t distance above the inser t ion of a leaf. 1 

•One of the specimens of J7. Dttrrrtri from lcopoldville answered well the description given by E m . 
Ijiurent. of a plant which he found at Dima, along the Kaaai: " Itranchea lateralea ramiucca.ee qui donne 
A I'arhrc de 0 on 7m. de haut, un tout autre aspect (quo ches #7. _fiatulon); res branches de 3 a 4 em. do 
iliametrc sont hahitees par dea fourmiact leur canal modullaircde3 mm. do diamctre, resterait aprea 
3 ou 4 sns de vrgetation toujours hnhito par des fourmts noirrs trcs petite*, ltcaucoup de rameaux sont 
pcrfore* sculement *u *ominet ct le* fourmia en hahitent aurtout la region terminalo. I.es feuilles, 
lnrgomcnt ovale*, luisantc* sur lea deux faces, ont un petiole do 10A 15 mm. de long, le limbo meauredo 
30 a 30 cm. sur 14 a I ' l cm. et porte 10 paires da nervurea lateralea" (De Wildcman, 190(1, p. 250). 
Ijiurent believed that this plant was a aperies of ifsrfcri'*, but this was doubted by Do Wildeman. 

http://lateralesramificea.ee
http://ramiucca.ee
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T h e hol low branches of the t w o specimens of B. Dewevrei examined 
contained colonies of Crematogasler africana v a r i e t y schumanni ( M a y r ) , 
w i t h a queen, workers , and b rood ; also some coccids w h i c h were usual ly 
in a smal l , scar-like depression i n the w a l l . I n one tree some of the 
branches contained insect larva?, a lepidoptcrous pupa, and an a d u l t 
beetle, bu t these were i n cavities qu i te separate f r o m those i nhab i t ed b y 
ants. 

Dewevre , w h o discovered th is species i n the Bangala region, on the 
Upper Congo, ment ions finding ants i n i t s ho l low branches ( D e W i l d e 
man and D u r a n d , 1901, pp . 97-9S). A few notes on i t s relat ions w i t h 
ants were also made b y E m . Lau ren t (De W i l d e m a n , 1900, pp . 247-250) 
and H . K o h l (1909, pp . 108-109). T h e fo l lowing ants have been found 
in i t s myrmecodomat i a : 

Pachysima arthiops ( F . S m i t h ) . D i m a ( E m . L a u r e n t ; see H . K o h l , 
1909, p . 10S); Ya lu teha and Yanonge ( H . K o h l , 1909, p . 108). 

Creinatogaster africana ( M a y r ) va r i e ty . D i m a ( E m . L a u r e n t ; see 
H . K o h l , 1909, p . 108). 

C. africana v a r i e t y schumanni ( M a y r ) . Ixx>poldvil le ( J . Bequaer t ) . 

Apocynaceae 
E P I T A B E E N A K . Schumann 

Kpitaberna K. SCHUMANN, 1903, E n g l e r ' s B o t . J a h r b . , X X X I I I , 2 , p . 316 . 

" A b u s h w i t h b r a n c h e s t h i c k e n e d a n d hol low M o w the nodes . L e a v e s l arge , 
s h o r t pct io la te , l anceo la te , s h o r t a c u m i n a t e . F l o w e r s d ic l inous , s h o w y , a x i l l a r y ; 
the ir pedicel w i t h a p a i r of l o w e r bracteo les , s i m u l a t i n g i n t c r p e t i o l a r s t ipules , a n d also 
w i t h a second p a i r of b r a c t s be low the o v a r y . S e p a l s large , fo l iaecous, s u b i n c q u a l , 
a l t e r n a t i n g w i t h v e r y large , l i n e a r , s o l i t a r y g lands . C o r o l l a v e r y large , i n f u n d i b u l i -
f o n n : i ts lobes a m p l e , c u r l e d a l o n g the m a r g i n , the i r s ides i n the b u d inf lcxed a n d 
c o v e r i n g e a c h o t h e r d e x t r o r s e l y ; i ts t h r o a t w i t h v a r i e g a t e d h a i r s . S t a m e n s in ser ted 
n e a r the t h r o a t , w i t h o u t a n y stiff a p p e n d a g e a t the base , a c u t e a n d n o t a p p e n d i c u l a t c 
a t the apex . O v a r y perfec t ly inferior , p e n t a p t c r o u s , 2 - c c l l c d ; w i t h n u m e r o u s o v u l e s 
inserted on a t h i c k e n e d p l a c e n t a ; d i sc a n n u l a r ; s t y l e t h i c k e n e d a n d b i lobed a t the 
a]>ex. F r u i t u n k n o w n . 

" O n l y one species is k n o w n . 
" T h e genus is a r e l a t i v e of Tabernxmonlana, f r o m w h i c h i t differs in i ts c o m 

plete ly infer ior o v a r y a n d i n the large s e p a l s " ( K . S c h u m a n n , 1 9 0 3 ) . 

T h i s is the on ly genus of the large f a m i l y Apocynaceaj w h i c h has 
thus far been recognized as a m y r m e c o p h y t e and the t rue nature o f i t s 
relations w i t h the ants has apparen t ly n o t been fur ther invest igated on 
l i v i n g sperimens. I t contains on ly one species. 
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Epitaberna mynn t sc i a K . Schumann 
Kpitaberna myrmorcia K . SCHUMANN, 1 0 0 3 , E n g l e r ' s B o t . J a h r b . , X X X I I I , 2 , p. 3 1 7 . 

" B r a n c h e s t h i c k e n e d a t the nodes, q u a d r a n g u l a r , g labrous . l e a v e s s h o r t 
pct io la te , l anceo la t e , a m p l e ; s h o r t a n d s h a r p l y a c u m i n a t e , a c u t e a t the base , g l a b r o u s 
a b o v e ; s l i g h t l y h a i r y o n the u n d e r s ide in y o u t h a n d la ter on w i t h s c a t t e r e d p i le on 
the m i d r i b . F l o w e r s s h o r t p e d u n c u l a t e . O v a r y g labrous . S e p a l s lanceo late , a c u m i 
nate , large , g l a b r o u s . C o r o l l a w i t h a t u b e ex tend ing h a r d l y b e y o n d the c a l y x ; 
g labrous outs ide ; dense ly v i l lose a t the t h r o a t on the i n n e r s ide ; the lobes b r o a d l y 
e l l ip t i c , a c u m i n a t e , c u r l e d a long the m a r g i n , tw ice the l ength of the tube , l anceo la te 
in the b u d . S t a m e n s l inear , enc losed . S t y l o g labrous , f i l i form, t h i c k e n e d a t the a p e x . 

" T h e f lowering b r a n c h e s , 1 5 c m . long, are 2 m m . t h i c k in the m i d d l e of the i n t e r -
nodes ; the u p p e r p a r t of the in ternodes is swol len into a sp ind le - sha jx id c a v i t y w i t h 
t h i n w a l l s , w h i c h is as m u c h a s 5 c m . long a n d 9 i n m . in d i a m e t e r a n d serves a s a 
m y r m c c o d o m a t i u m . T h e h e a v y , g labrous petiole is grooved on the u p p e r s ide a n d 
a t m o s t 5 m m . long . T h e b l a d e has a l ength of 1 1 to 2 S c m . a n d a greater w i d t h of 
5 . 5 to 1 1 c m . i n the m i d d l e ; i t is crossed on e a c h s ide of the m i d r i b b y G to 1 0 s t r o n g e r 
ve ins , w h i c h are p r o m i n e n t on b o t h s ides ; in d r i e d cond i t i on i t is d a r k green a b o v e , 
pa le green be low. T h e flowers do not a l w a y s present a n o v a r y , there l ie ing m a l e a n d 
female flowers; b u t o therwise t h e y do n o t differ f r o m e a c h o ther . T h e p e d u n c l e is 
5 m m . long, a n d the infer ior o v a r y a b o u t the s a m e l e n g t h . T h e green sepa l s r e a c h a 
l ength of 2 . 5 c m . T h e t u b e of the w h i t e coro l la , w i t h i ts c h r o m e - y e l l o w t h r o a t , is 2 . 2 
c m . , a n d its lobes 5 . 5 e m . long . T h e s t a m e n s are inser ted a t 1 5 m m . a b o v e the base of 
the c o r o l l a ; the a n t h e r s a r c 7 m m . long . T h e s t y l e m e a s u r e s 1 . 3 c m . 

" T h e p l a n t is r e m a r k a b l e , r epresen t ing a n e w case of m y r m c e o p h i l y . I m y s e l f 
h a v e co l lected the a n t s f r o m the wool of the t h r o a t of the coro l l a . T h i s is the first 
case of c o m p l e t e l y e p i g y n o u s flowers a m o n g the A p o c y n a c c a ; ; a c c o r d i n g l y the 
f ru i t is p r o b a b l y a lso s y n c a r p o u s " ( K . S c h u m a n n ) . 

C a m e r o o n : B i p i n d i ( Z e n k e r ) . 

Epitaberna myrmcecia p robab ly occurs t h roughou t the forest of 
southern Cameroon and Spanish Guinea. Accord ing to S t i t z (1910, p . 
131), Tcssmann found inside the cau l ina ry swellings of th i s p lan t , the 
large Pachysima xlhiops ( F . S m i t h ) (=spininoda Andr<5) w h i c h t h e 
Pangwe call " e n g u n k u n , " m u c h fearing i t s s t ing i n the belief t h a t i t 
causes fever. 

Tcssmann, i n his account of the Pangwe of southern Cameroon a n d 
Spanish Guinea, describes how the t r ibe uses th i s m y r m c c o p h y t e i n one 
of the i r religious ceremonies. D u r i n g the i n i t i a t i o n t o the " S s o - c u l t " 
ot the Yaunde , the candidates arc obl iged to pass for several days t h rough 
a succession of tests, one of w h i c h is as fol lows. Nests of s t ing ing ants , 
especially those of Plagiolepis carinata E m e r y , and branches of Epita-
berna myrmcecia i nhab i t ed b y Pachysima xlhiops, arc hung or placed i n a 
l ow h u t b u i l t for t h a t purpose near the v i l lage . T h i s place soon swarms 
w i t h ants ; pods o f Mucuna pruriens covered w i t h dangerously i t c h i n g 
hairs arc also t h r o w n inside. T h e neophytes are then b r o u g h t there and , 
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after being much f r ightened b y h o w l i n g and threats , arc forced to c r a w l 
i n succession t h rough the an t -hu t where t hey are, of course, fearful ly 
s tung . 1 

V e r b e n a c e s B 

C L E E O D E N D R O N Linnaeus 
Clerodendron L i . v x . E r s , 1753, 'Species P l a n t a r u m , ' E d . 1, I I , p . 637. B R I Q U E T , 1895 , 

in E n g l e r a n d P r a n t l , ' D i e N a t u r l . P f l a n z c n f a m . , ' I V , p t . 3 a , p . 174. J . G . B A K E R , 
1900, i n T h i s c l t o n - D y e r , ' F l o r a of T r o p i c a l A f r i c a , ' V , 2 , p . 2 9 2 . 
" T r e e s o r s h r u b s , s o m e t i m e s s c a n d e n t . L e a v e s opposi te , r a r e l y t e r n a t e l y 

ver t i c i l l a t e , ent ire o r t o o t h e d . C y m e s a x i l l a r y or t e r m i n a l , l a x or dense . F l o w e r s 
s m a l l o r large, v a r i o u s in co lor . C a l y x not a c c r e s e e n t ; t u b e c a m p a n u l a t e : lobes 5 , 
e q u a l , longer or s h o r t e r t h a n the tube . C o r o l l a - t u b e c y l i n d r i c a l ; lobes 5 , o b o v a t c , 
s p r e a d i n g or s l i ght ly ref lcxed, sul>cqual or u n e q u a l . S t a m e n s 4, inser ted b e l o w t h e 
t h r o a t of the eoro l la - tube ; f i laments long, f i l i form, i n v o l u t e i n b u d ; a n t h e r s o v o i d 
or ob long , w i t h p a r a l l e l ce l l s . O v a r y i m p e r f e c t l y 4 -ce l led; eells 1 -ovuled; s t y l e l o n g , 
bif id a t the apex . F r u i t a globose d r u p e w i t h a fleshy p e r i c a r p a n d 4 s m o o t h o r 
rugose p y r e n e s . S e e d oblong , c x a l b u m i n o u s " ( J . G . B a k e r , 1900) . 

T h i s is a ve ry large genus, number ing some 200 species and d i s t r i b 
u ted between the t ropics i n the O l d W o r l d ; over 150 have been described 
f rom Af r i ca , 35 of w h i c h have been recorded f rom the Be lg ian Congo. 
T h e y arc very common at the edges of the forest and a long r ivers , where 
the creeping species often arc one of the s t r i k i n g elements i n the l a n d 
scape, on account of the i r beaut i fu l , showy flowers. T h e species of the 
savannah are mos t f requent ly l o w shrubs or erect or t r a i l i n g herbs. 

A number of species of Clerodendron have been found associated 
w i t h ants, b u t the few publ ished observations are too f ragmenta ry 
t o show whether a n y of the forms are t rue myrmecophytes . A m o n g the 
Af r i can representatives, Clerodendron excavalum E . D e W i l d e m a n 5 is 
myrmecophi lous according to cer ta in observers, wh i l e others assert t h a t 
i t s ho l low steins are mere ly filled w i t h water . A t a l l events, ants were 
never found inside the stems of t h a t p l an t . 

A t Penge, i n January , 1914 ( C o l l . N o . 2205), I collected on the b a n k 
of the I t u r i R i v e r i n the dense unde rg rowth of the forest a l ow bushy 
Clerodendron w h i c h m a y possibly be C. excavation E . D e W i l d e m a n . T h e 
p l an t was 3 to 4 m . h igh and divested of leaves a t t h a t season of the year. 
Some of the branches, however, were covered w i t h numerous, w h i t e , 
showy flowers, ob l ique ly directed d o w n w a r d . N o swellings nor domat ia 
could be found , b u t the internodes of stem and branches were n o r m a l l y 

•Trminlinn, G . , 1913,' Die l'anjrwe,' I I , pp. 40-47. 
'Dea-ribrd, 1909, in 'Etude* Flore Ha»-et Mc/ycn-Conno/ I I I , I , pp. 132-134. I ' l . x i ; 1012. ibid.. 

I l l , 3, p. 408. 
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hol low, clue to the ear ly resorption and d r y i n g up of the p i t h . M a n y of 
the ho l low in tcrnodcs contained nests, w i t h a fert i le queen, workers , 
brood, and newly hatched winged sexual forms of a smal l , unident i f ied 
an t . T h e insects entered and left b y a circular entrance pierced th rough 
the w a l l about ha l f -way between t w o nodes. I n cer ta in cases the p a r t i 
t i o n a t the nodes had no t been removed, whereas i n others the ent i re 
l i m b formed one cont inuous nest ing c a v i t y . A n in tcrnode of one of the 
l i v i n g branches was occupied b y a nest of a small soli tar}- bee belonging 
t o the genus Allodapc. 

I n a recent note D c W i l d e m a n (1920) directs a t t e n t i o n t o several 
Afr ican Clerodeudron.s w i t h fistulosc steins, such as C. excavatum D e 
W i l d e m a n , C. angolcnse Gucrke , and C. cantm D e W i l d e m a n . The last 
named was described f rom specimens w h i c h I collected in the Savannah 
c o u n t r y of the northeastern Belgian Congo, near Boga ( Ju ly 12, 1914; 
C o l l . N o . 5002), between B e n i and K a s i n d i (August 9, 1914; C o l l . N o . 
5205), and near R u t s h u r u (September 4, 1914; C o l l . N o . 5534). I t is a 
low bush of the open g rass l and , w i t h wh i t e flowers; I never observed ants 
l i v i n g in or on i t . 

F o l l o w i n g the descript ion of his Clerodendron formicarum, Gucrke 
mcnt ions- tha t he saw a specimen obta ined b y S tuhhnann near B u k o b a . 
A n t s of the genus Crcmatogaster were l i v i n g in i t s hol low stem, the wal ls 
being pierced b y a c i rcular hole. Gucrke , however, was doub t fu l as to 
the sjiecific i d e n t i t y of th is Uganda specimen and the t y p i c a l C. formi
carum f r om Ango la and the Kasa i . T h e l a t t e r is a low, semi-herbaceous 
p lan t , 25 to 30 c m . h igh , w h i c h , as I have shown elsewhere, is no t the 
nryrmecophytc i t s name w o u l d i m p l y . S tuh lmann ' s specimen f rom 
B u k o b a was a ra ther h igh , much-branched shrub, w i t h smaller flowers 
and there is a poss ib i l i ty t h a t i t belonged t o C. cavum De W i l d e m a n , co l 
lected b y me i n several near-by localit ies. 

V I T E X L i n m c u s 
Vitex ( T o u r n e f o r t ) L I X N . K U S , 1753, 'S jJccics l ' l a n t a n i i n , ' E d . 1 , I I , p . 038 . .1. 

IJniQUF.T, 1895, i n E n g l c r a n d P r a n t l , ' D i e N a t i i r l . P f l a n z e n f a m . , ' I V , p t . 3 a , 
1). 170 . . 1 . G . B A K F . H , 1900 , i n T h i s e l t o n - D y e r , ' F l o r a o f T r o p i c a l A f r i c a , ' V , 
p . 3 1 5 . 

" T r e e s o r s h r u b s , w i t h g l a b r o u s o r h a i r y b r a n c h e s . L e a v e s o p p o s i t e , u s u a l l y 
c o m p o u n d , d i g i t a t e , r a r e l y s i m p l e . C y m e s d i c h o t o m o u s . a x i l l a r y o r f o r m i n g a t e r 
m i n a l p a n i c l e . F l o w e r s w h i t i s h , y e l l o w i s h , l i l a c , o r b l u e . C a l y x c a m p a n u l a t e o r f u n n e l -
s h a p e d , 5 - t o o t h e d o r n e a r l y t r u n c a t e , a cc re scen t . C o r o l l a - t u b e s h o r t o r l o n g , s u b -
c y l i n d r i c o r f u n n e l - s h a p e d , s t r a i g h t o r s l i g h t l y c u r v e d : l i m b o b l i q u e l y p a t e n t , s u b -
b i l a b i a t e . .S tamens 4 , d i d y n a i n o u s , i n s e r t e d i n t h e c o r o l l a - t u b e a n d u s u a l l y e x -
s c r t c d f r o m i t ; a n t h e r - c e l l s n e a r l y p a r a l l e l o r d i v e r g e n t . O v a r y a t first i m p e r f e c t l y 
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2-cc l Ied , u s u a l l y f ina l ly 4-ce l led: ovu le s s o l i t a r y , l a t e r a l l y a t t a c h e d ; s t y l e f i l i form, 
bifid at the apex . D r u p e w i t h a m u r e or less f leshy m e s o c a r p a n d a h a r d , 4-cel led e n d o -
c a r p . Seeds o lx iva te o r oblong, e x a l b u m i n o i c " f j . O . Maker, 1900) . 

Thi s diagnosis should he amended to inc lude creepers also. A p a i t 
f rom the myrmecophi lous sjx-cies of the I t u r i Forest described l ie low, 
the creeper form was apparent ly thus far u n k n o w n in the genus. J . 
Br ique t , 1 i t is t rue , inc iden ta l ly ment ions Vitex pycnophylla K . Schu
mann as a creeper, bu t , so far, 1 have failed to f ind a species of tha t 
name described.* 

T h e genus Vitex contains over one hundred species in the t rop ica l 
and subtropical par ts of bo th hemispheres. A large number of these are 
found i n T r o p i c a l Af r i ca , some t w e n t y being recorded f rom the Belgian 
Congo. I t is ra ther closely al l ied t o Clerodendron, f rom w h i c h i t can 
only be separated w i t h ce r ta in ty b y the s t ruc ture of the f r u i t . W h i l e i n 
Vitex the endocarp of the drupe forms a single 4-celled nu t l e t , i n Clero
dendron each frui t contains t w o 2-cellcd or four 1-celled nu t l e t s . I n 
a d d i t i o n , t i l l k n o w n forms of Clerodondron have simple leaves, c i ther 
entire, toothed, or more or less lobed, whereas i n Vitex compound , d i g i 
tate leaves are the r ide and simple ones the except ion. 

T w o of the A f r i c a n species arc def ini te ly k n o w n t o be myrmeco-
philous, but p robably other t rop ica l members of the genus also have 
associations w i t h ants . 

V i t e x S t a u d t i i Gucrke 
Yitti Staudtii G C K K K K , 1903, E n g l e r ' s B o t . J a h r b . , X X X I I I , 2 , p . 2 9 9 . 

" T r e e or s h r u b 1 w i t h q u a d r a n g u l a r b r a n c h e s . Ix>avcs 5-foliolate, w i t h v e r y long 
pet ioles; the leaflets pet iohi late , o l iovate , a t t e n u a t e at the base, w i t h ent ire m a r g i n , 
e n d i n g in a v e r y long a p e x , rough al>ove, g l a n d u l a r be low. Inf lorescences t e r m i n a l , 
t h y r o i d a l , loose: pedunc les p u b c m l c n t . C a l y x c u p u l i f o r m , w i t h t r u n c a t e o r 
obsoh'tely .Vtoo thcd m a r g i n . 

" T h e b r a n c h e s a r e s h a r p l y q u a d r a n g u l a r , en t i re ly g labrous , ho l low. T h e 
oppos i te l eaves are 5-foliolate, w i t h a petiole 10 to I S c m . long . T h e leaflets h a v e a 
petiole of o to 20 m m . ; that of the m e d i a n leaflet longer t h a n the o t h e r s ; they a r e 
o lx iva te , twice as long a s b r o a d on the average , w i t h o u t the a|>ex 10 to I I c m . l o n g 
a n d 5 to 7 c m . w i d e ; n a r r o w e d at the base into the pet iole; w i t h ent ire m a r g i n s ; 
prolonged into a t i p w h i c h is s u d d e n l y c o n s t r i c t e d at the base a n d 1 to 3 e m . long; 
the u p p e r s ide w i t h v e r y shor t , s ca t t ered , coarse h a i r s ; u n d e r s ide g labrous , but 
dense ly c o v e r e d w i t h m i n u t e , golden y e l l o w g lands . T h e t h y r s o i d inflorescences are 
t e r m i n a l , as m u c h as 3 0 c m . long, v e r y loose w i t h far s p r e a d i n g b r a n c h e s , w h i c h a r e 
q u a d r a n g u l a r l ike the petioles , a n d g labrous or w i t h feeble d o w n y h a i r s t o w a r d the 

'In Kniilrrand I'rnnll. l.v.l", • Die Xaiur l . ruanicniam., ' I V , M. 3*. p. 133. 
T h e name in not recorded m Oic Index Kewcmiis nor in any of it* Supplement*. 
»".\rbor vol frutcx " Th>« xhould lie amended to "creeper." See remark* at cud of description 
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apex; l l i c s u b d i v i s i o n s of Hie inflorescence are pseudo-uml>cls of 0 to 20 flowers. T h e 
pedunc les are 2 to 4 m m . long, c o v e r e d w i t h fine d o w n y h a i r a n d b e a r a b o u t the m i d d l e 
of the i r length 2 lanceolate , eas i l y drop]>ed, d o w n y b r a c t s , 2 to 4 m m . long . T h e c a l y x 
is b r o a d l y cupt i l i for in , 3 m m . long, w i t h a t r u n c a t e or v e r y i n d i s t i n c t l y 5 - too thcd 
m a r g i n . T h e corol la is greenish-whi te , covered w i t h y e l l o w g lands outs ide , w i t h 
c u r v e d tube . 

" T h e species be longs in the sec t ion Agnus Castas a n d more definitely in B r i q u e t ' s 
7Vrj/<tiia?es-group. A m o n g re la ted forms, V. Buchanani B a k e r differs in the s m a l l e r , 
h a i r y l eaves ; V. quadrangula G u c r k e a l so is more strong!}- pilose. V. thyrsiflora 
B a k e r too belongs i n th i s group , b u t is k n o w n to me on ly b y the descr ip t ion a c c o r d i n g 
to w h i c h the l eaves are pubescent on the u n d e r s ide also a n d the c a l y x a p p a r e n t l y is 
m o r e d i s t i n c t l y too thed . T h e presen t species is f u r t h e r m o r e c h a r a c t e r i z e d b y b e i n g 
i n h a b i t e d b y r e d a n t s ; the ho l low b r a n c h e s u s u a l l y s h o w a t the nodes the a l m o s t 
c i r c u l a r orifices w h i c h are c h a r a c t e r i s t i c of so m a n y a n t - p l a n t s " ( G u c r k e , 1903) . 

T o g o : not r a r e in the forest ( B a u m a n n ) . 
C a m e r o o n : Y a u n d e ( Z e n k e r a n d S t a u d t ) . 
B e l g i a n C o n g o : N o r t h e a s t e r n C o n g o F o r e s t : A v a k u b i ( J a n u a r y 1914; L a n g , 

C h a p i n , a n d J . B e q u a e r t ; C o l l . X o . 1 S 0 3 ) ; M e d j e ( J u l y 1914; L a n g a n d C h a p i n ) ; 
P e n g c ( J a n u a r y 31 , 1914; J . B e q u a e r t ; C o l l . N o . 2 2 1 0 ) ; b e t w e e n P e n g e a n d I r u m u 
(v i l lage of X d u y e , F e b r u a r y 20, 1914; J . B e q u a e r t ) ; K i l o ( J u n e 30 , 1914; J . B e 
q u a e r t ; C o l l . N o . 4 S 9 4 ) . 1 

V. Staudtii m u s t also occur i n Spanish Guinea, since i t s peculiar 
host, Vilicicola tessmanni ( S t i t z ) , was o r ig ina l ly found a t A l e n , Spanish 
Guinea, b y Tcssmann. 

W i t h the exception of the ind ica t ion " t r ee or sh rub , " Guerkc 's 
diagnosis of V. Staudlii agrees perfect ly w i t h a myrmccoph i lous creeper 
obta ined b y me i n the I t u r i Forest and of w h i c h dr ied branches were also 
b rough t back b y Messrs. L a n g and C h a p i n . I n the hope of i d e n t i f y i n g 
t h i s p lan t , I have carefully read the numerous publ ished descriptions of 
A f r i c a n Vitex and there is a reasonable ce r t a in ty t h a t the I t u r i creeper 
is c i ther iden t i ca l w i t h or v e r y closely al l ied to Vitex Staudlii.1 T h e 
designation " t r e e or s h r u b " is, I believe, due t o the fact t h a t Guerke 
based his descr ipt ion on a few herbar ium specimens, w h i c h gave n o t the 
slightest i nd i ca t i on t h a t the species was a creeper; moreover, a l l other 
members of the genus k n o w n thus far are c i ther trees or erect shrubs. 

V i t e x y a u n d e n s i s Guerke 
Vilcx yaundensis G U K H K E , 1903, E n g l e r ' s B o t . J a h r b . , X X X I I I , 2, p. 290 . 

" T r e e , w i t h v e r y long pct io la te , o-foliolatc l eaves . l e a f l e t s short p c t i o l u l a t e , 
o b l o r g - o v a t c , c u n e a t e a t the base , w i t h ent ire m a r g i n , v e r y g labrous on b o t h s ides . 
F l o w e r - e y i n c s a x i l l a r y , w i t h v e r y long peduncles . B r a c t s l inear . C a l y x t u r b i n a t e , 5 -
toothed , w i t h del to id tee th . T u b e of the coro l la h a r d l y r a i s e d a b o v e the c a l y x . 

'Mr. Chapin informs me that he saw this inyrmecophiloua ereeper also near Ngayu. 
T h e first indications as to the taxonomic position of this curious myrmecophyte were given by Prof. 

I . W. Hailey, who, from histological examination of the stems, concluded that it belonged to the Vcrbcna-
cca?, most probnbly in the genus Vilcx. 
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" A treo 0 to S m . h igh , w i t h q u a d r a n g u l a r , g l a b r o u s b r a n c h e s . T h e l e a v e s are 5 -
fol io latc , borne on a petiole 15 to 2 2 e m . long, w h i c h is g labrous w i t h a flattened 
g r o o v e a b o v e . Lea f l e t s w i t h a petiole 1 to 2 c m . l o n g ; e longate-ovate , n a r r o w e d a t 
the base in to the pet io le; w i t h ent ire m a r g i n ; l ong a c u m i n a t e , herbaceous , e n t i r e l y 
g l a b r o u s on b o t h s ides . P a r a l l e l l a t e r a l v e i n s v e r y n u m e r o u s , a s m a n y a s 2 5 on t h e 
m e d i a n leaflet. T h e m e d i a n leaflet r eaches a l ength of 21 e m . a n d a w i d t h of 0 c m . ; the 
t w o l a t e r a l leaflets n e a r e s t i t a r e a l i t t l e smal l er , r e a c h i n g a l ength of a b o u t 20 c m . ; 
t h e t w o e x t e r n a l leaflets a r c o n l y 14 c m . long a n d 7 c m . w i d e , b e i n g in p r o p o r t i o n 
b r o a d e r t h a n the t w o l a t e r a l leaflets. T h e inf lorescences are p l a c e d in the ax i l s of 
the u p p e r leaves a n d borne o n pedunc le s 10 to 20 c m . l ong ; t h e y are loose, c o m 
p o u n d double c y m e s ( d i c h a s i a ) w i t h s t r i k i n g l y l o n g rami f i ca t ions . T h e b r a c t s a r e 
sessi le , l inear , l ong a c u m i n a t e , w i t h fine d o w n y h a i r , as m u c h a s 15 m m . long on t h e 
lower r a m i f i c a t i o n s ; s h o r t e r on the u p p e r r a m i f i c a t i o n s . T h e pedunc le s are 2 to 3 
m m . long a n d c o v e r e d w i t h fine d o w n y h a i r . T h e c a l y x w h e n e x p a n d e d is t o p - s h a p e d , 
d o w n y , 3 m m . long, 5 - toothed; the teeth a r e t r i a n g u l a r w i t h e v e n s ides , r a t h e r a c u t e , 
1 m m . long a n d a b o u t as w i d e a t the base . T h e coro l la h a s a v e r y t h i c k , g lab r o us 
t u b e , w h i c h is o n l y 4 i r . in . l ong ; the l i m b is d i s t i n c t l y b i l a b i a t e a n d 5- lobed; the t w o 
poster ior lol>es are o v a t e , obtuse , d o w n y , 1 m m . l ong ; the t w o l a t e r a l ones h a v e a 

s i m i l a r s h a p e a n d p i los i ty , b u t a r c 2 m m . l ong ; the a n t e r i o r one is s p a t u l a t e , s o m e 
w h a t e m a r g i n a t e , 4 m m . long, pilose a t the b a s e a n d on the m i d d l e l ine , o t h e r w i s e 
g labrous . T h e flower is green i sh -ye l low; the a n t e r i o r lobe v io le t . 

" T h e species be longs n e a r the v e r y large l e a v e d V . gramlifolia G u c r k e a n d V . 
bipindentis G u e r k e , b u t differs in the s q u a r r o s e , v e r y loose inf lorescences , a n d a l so 
i n the r e m a r k a b l y n u m e r o u s l a t e r a l v e i n s of t h e l eaves . T h e p l a n t is c e r t a i n l y i n 
h a b i t e d b y a n t s , a s one c a n c o n c l u d e f r o m the c h a r a c t e r i s t i c c i r c u l a r openings a t the 
nodes of the b r a n c h e s " ( G u e r k e , 1903) . 

C a m e r o o n : Y a u n d e ( Z e n k e r ) . 

E C O L O O V OF Vitex Staudtii 

M y a t t e n t i o n was first called t o t h i s remarkable myrmecophy te b y 
m y f r iend, M r . J . P . C h a p i n , a t A v a k u b i , i n January , 1914. K n o w i n g 
m y interest i n an t - inhab i t ed plants , he directed me t o a swampy, wooded 
spot on the banks of the I t u r i R ive r , about five miles ups t ream f r o m t h a t 
l oca l i t y , where there were m a n y specimens of a creeper i n the under
g r o w t h of the forest. W h e n the steins of th i s p l an t were s l i gh t ly touched 
or otherwise d is turbed , large numbers of slender, reddish ants rushed o u t 
of the ho l low stalks ready to a t t ack . I la ter came across the same 
creeper on several occasions d u r i n g m y t ravels i n the I t u r i Forest, and 
i t appears to be f a i r l y common t h r o u g h o u t t h a t region. O n the o ther 
h a n d , I never saw i t a long the Seml ik i R i v e r or i n the p r i m i t i v e forest 
between Lake K i v u and the Lualaba . 

A l l the sj)eciinens observed b y me were g rowing i n ve ry mois t 
places, usual ly i n par ts of the forest flooded after heavy rains. T h e 
older p lants consist of a long , flexible, woody ma in s ta lk , about 15 to 
20 m m . t h i c k at the base, or occasionally more. T h i s stem begins t o 
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hrancl i feebly and i r regular ly a short distance from the g round and cl imbs 
freely among bushes and low trees, sometimes to a height of 8 to 10 
meters. I t s upper part is much more a b u n d a n t l y ramified and spreads 
leaves and flowers over the crown of the suppor t ing vegeta t ion. T h e 
compound , d ig i t a te leaves, of three to five nearly sessile leaflets, are 
borne on long petioles and placed opposite each other in decussate rows. 
Y o u n g branches and those on the upper par t of the plant are quad
rangular the i r whole length , w i t h four s l igh t ly convex or nearly flat sides 
and more or less winged angles. These four winged r ibs are cont inuous 
a long the l i m b , at the nodes r u n n i n g on b o t h sides of the petioles. Older 
branches show the r ibs much less pronounced, the surfaces between 
becoming more convex, but often they s t i l l possess fa i r ly pronounced 
wings, which can even be traced along the ma in s ta lk . Stem and 
branches show no sign of swellings. I have never seen the flowers, bu t 
the f r u i t is small , spheroidal, d r y . hard, and of a pale orange-yellow color 
when ripe. 

A d u l t plants were always inhab i t ed b y ants, i n v a r i a b l y ol the species 
Vilicicola leasinanni (S t i t z ) . T h e insects enter and leave the i r nests 
th rough a few orifices arranged i n pairs at the nodes, nearly opposite 
each other and between the points of inser t ion of the leaves ( F i g . SS.'i). 
T h e aperture, usual ly more or less crater-shaped, is placed at the top of a 
slight elevation wh ich is produced b y a peculiar r i n g of sclcrenchynia, 
as shown b y Prof. Bai ley (sec Part V , p. 501). On examin ing a very 
y o u n g specimen of th is Vitex s t i l l free of ants, I was unable to find a 
depression, e levat ion, or scar on the surface to indicate the points where 
the insects w o u l d later gnaw entrance holes. Prof. Bai ley 's histological 
s t udy shows that the most favorable s i tua t ion for the nodal apertures is 
m i d w a y between the points of a t tachment of the leaves (see P a r t V , 
p. 592). T h e loca t ion of exits in Vitex Staudtii compares to a l i m i t e d 
extent w i t h that i n Cccropia adenopua, i n wh ich , however, the entrances 
are a lways pierced above the axils of the leaves b u t in a section of the 
stem which is p rac t i ca l ly devoid of tough tissues (Schimper, 1888). I n 
Cccropia the locat ion of th is d iaphragm of softer tissues is marked ex
te rna l ly b y a roundish depression or pros toma, at the upper end of a 
shallow groove r u n n i n g u p w a r d f rom the inser t ion of the pet iole; the 
ants of Cccropia a lways locate the entrance to the hol low stems i n the 
depressed pros toma. H o w in Cccropia, Vitex Staudtii, and other s imi la r 
cases the ants discover the spots pa r t i cu l a r l y favorable for apertures 
and w h y they p rac t i ca l ly restr ict the i r a t tacks t o these par ts of the stem 
are questions w h i c h cannot be sat isfactor i ly answered at present. I t 
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r in. V S . Vilrx Slaudlii Ciucrkc: a, external view nf portion of stalk inhabited by the ant Vilicicola 
U manii (Slitz); b, longitudinal section of an older stalk: r. entrances to cavities at nodes; / . lateral 
Kslh ries excavated by ants through the xylem and ending blindly beneath the bark; le, accessory exit 
win re one of the lateral galleries was gnawed through the bark. The lilies A-A and ll-ll indicate the 
l«v<lsfrom which criaw M'ctiousare figured in I' l . X X X , fig 1 (,t-.4) and fig. 2 (li-ll). Drawn from life 
at \vakuhi. Jnmiary, 1014; natural sire. 
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has been suggested (TWheelcr, 1913, p . 130) t h a t ants m a y be able, 
t h rough the i r ex t remely delicate t ac t i l e (or ra ther chordonota l ) sense-
organs, to select the th innes t spot i n the w a l l of a c a v i t y for per fora t ion . 
T h e i r sense of smell m a y also w a r n t hem against gnawing par ts of the 
stein con ta in ing cer ta in distasteful substances. 

A l o n g i t u d i n a l section of the stalks ( F i g . SS6) discloses m a n y features 
of fu r ther interest . I n the first place, a d u l t p lan ts occupied b y an ant ' 
co lony are ho l lowed o u t near ly f rom top to b o t t o m , a l l the internodes 
and var ious branches freely commun ica t i ng w i t h one another . T h e 
ent i re p l a n t shelters one an t c o m m u n i t y , con ta in ing , i n a d d i t i o n to one 
or more dcala tcd queens, a number of fer t i le , c rga to id , wingless females. 
T h e formicaries of Vilicicola. lessmanni i n the stems o f Vilcx Staudlii 
arc thus splendid examples of po lygynous insect societies. As i n the 
case of Pachysima colonies i n Barteria, t h ey p robab ly or ig inate t h r o u g h 
secondary plcometrosis , or subsequent fusion of several isolated colonies, 
each s tar ted b y a fecundated queen i n the var ious l imbs . A y o u n g 
specimen of Vitex Staudtii, scarcely 1 m . h igh , g r o w i n g near the vi l lage o f 
N d u y c , between Pcnge and I r u m u , was p a r t i c u l a r l y in s t ruc t ive i n t h i s 
connect ion. Each of the lower internodes on the side-branches was occu
pied b y a fer t i le , dca la tcd female of Vilicicola lessmanni, together w i t h 
b rood a t var ious stages of development ; no workers were present. 

T h e ants clean ou t most of the medu l l a ry tissue near ly the en t i re 
l eng th of the internodes, l eav ing o n l y a per ipheral layer of i t for a shor t 
distance a l i t t l e above the node. T h i s remain ing p i t h p a r t l y constr ic ts 
the c a v i t y and is p robab ly lef t to keep the b rood of the ants f r o m d rop 
p i n g below the node, thus he lp ing t o d i s t r i bu te i t r egu la r ly over t h e 
var ious internodes of the ve r t i ca l stems and also p reven t ing i t f rom 
obs t ruc t ing the apertures a t the nodes. O n a level w i t h th i s inner circle 
of tissue the walls of the s tem are also s l i gh t ly t h i cke r t h a n i n the o ther 
parts of the in te rnodc . A t K i l o , i n June, 1914, I saw a v e r y y o u n g Vitex 
Staudtii composed of an unbranched, leaved, erect, t h i n stem about two^ 
feet h igh and unoccupied b y ants . T h e central cy l inder of the who le 
p l an t was filled w i t h soft m e d u l l a r y tissue. I t is possible t h a t th i s sub
stance dries up b y itself, causing the stems to be ho l low w i t h o u t the 
i n t e rven t ion of ants . I n nature , however, th i s mus t be rare ly the case, 
for, i n a d u l t p lan ts housing a colony of Viticicola, p i t h is found o n l y i n 
the topmos t in tc rnode of v e r y y o u n g branches w h i c h are s t i l l green and 
soft ; the ants s teadi ly w o r k u p w a r d t h rough the nodes and excavate 
the i n t e r io r before i t has begun to d r y . 
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T h e inner wal ls o f the ho l low stalks also show a peculiar series o f 
depressions or na r row channels, the l i ke of w h i c h is n o t k n o w n for a n y 
other m y r m c c o p h y t e . These la tera l cavit ies perforate the x y l e i n and 
end b l i n d l y j u s t under the c a m b i u m ; t h e y are arranged a t i r regular 
in tervals , one above the other, i n t w o l o n g i t u d i n a l rows. T h e rows are 
opposite each other and the i r pos i t ion shifts a t every node, so t h a t t h e y 
always r u n on the sides corresponding w i t h the upper pai r of apertures 
of every in ternodc. T h e number o f channels i n a r o w varies w i t h the 
length of the in te rnodc , i n some cases there are f i f t y or more , b u t often 
fewer. I t occasionally happens t h a t one of these la te ra l galleries per
forates the ba rk , a n d th is supplementary ex i t hole then produces t he 
same pro jec t ing r i n g of sclerenchyma w h i c h surrounds the n o r m a l , 
crater- l ike apertures a t the nodes. Since no trace o f l a t e ra l cavit ies is 
found i n y o u n g internodes where the p i t h has n o t y e t been removed b y 
the ants, we mus t conclude t h a t t hey are excavated b y the workers o f 
Viticicola. T h e y are no t used b y the inmates for the i r eggs or v e r y y o u n g 
larva;. Coccids are n o t f ound i n these channels and , fu r thermore , are 
absent f rom the ho l low stalks of Vitex Staudtii. I t was a t f i rs t believed 
tha t the channels assist i n the aerat ion of the ho l low in te r io r , b u t t h i s 
is disproved b y Prof. Ba i l ey (see P a r t V , p . 586). H e f o u n d t h a t the b a r k 
outside the depressions presents no lenticels or patches of aerenchyma 
for the exchange of gases. On the con t ra ry , the o v e r l y i n g tissues are 
compact and , i n o ld stems, there are disks of imperv ious sclerenchyma 
located j u s t opposite the b l i n d ends of the cavit ies. Moreove r , P ro f . 
Bai ley discovered t h a t the channels are n o t na tu r a l gaps i n the w o o d y 
por t ion of the w a l l , b u t are excavated b y the ants i n peculiar cores o f 
delicate, un l ign i f i cd cells, t h a t are s y m m e t r i c a l l y d i s t r i bu t ed i n cer ta in 
rad i i of the s tem and surrounded b y abnorma l tissues s imi la r to those 
presented b y hetcroplasmatic zoocccidia. T h e arrangement of the g a l 
leries i n t w o rows below the apertures of the upper node results f r o m 
the fact t h a t i n Vitex Staudtii the p r inc ipa l wate r -conduc t ing passage
ways i n each in te rnodc are largely confined t o those sides of the stele 
•which pass o u t to the leaves a t the next (higher) node. T h e la te ra l 
cavities are excavated i n the sides of the stele poor ly suppl ied w i t h 
vessels and , fur thermore , located i n those por t ions of t h e x y l e m w h i c h arc 
devoid even of a na r row fringe of smal l p r i m a r y tracheae. 

Prof . Wheeler has g iven a detai led descr ipt ion o f Vilicicola tcss-
vKmni (S t i t z ) , the ob l iga to ry guest of Vxtcx Staudtii, i n i t s var ious a d u l t 
phases and l a rva l stages. M y observations i n the field furnish no clue 
as to the possible food of these insects, b u t the ants arc ev iden t ly adapted 
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t o the i r l i te w i t h i n the cavit ies . O w i n g to the fact tha t the plant grows 
i n swampy places, I am inc l ined to believe that the ants seldom, or 
never, leave the i r host. Wheeler and Bai ley 's examinat ion of food-
pellets dissected f rom the infrabuccal pockets of the adul ts and the 
t rophothylaces of the larva* failed to reveal traces of food f rom an o u t 
side source. T h e insect substances i n the pellets of the larva: resembled 
the y o l k of ants ' eggs and the fa t -body of the l a m e themselves, suggest
ing that some of the brood had been used as nourishment for the more 
vigorous progeny. I n one instance pieces of the skin of a Vilicicola 
l a rva could be clearly recognized. There were also spores and bi ts of 
hypha; i n m a n y eases and particles tha t seemed to be p i t h and callus 
tissue (Wheeler and Ba i ley , 1920, p . 201). Bai ley t h i n k s that the p r i n 
c ipal food of Vilicicola tessmatini is p rov ided b y the medul la ry tissue of 
y o u n g twigs and the " n u t r i t i v e l a y e r " wh ich is produced i n the la teral 
galleries of the domat ia (see Par t V , p. 000) . 

• Vilicicola tcsxmanni is exceedingly vic ious and aler t . When i t s 
host p lant is ever so s l igh t ly d is turbed , the workers rush out of the ho l 
low stalks in large numbers and ac t ive ly explore the p lan t . T h e i r s t ing 
is ex t remely painful and sometimes produces vesicles on the sk in . I t is 
cer ta in t h a t thoy const i tu te a ve ry efficient body-guard of then host. Y e t , 
on one occasion, I observed galls on the leaves of a Vilcx occupied by 
the ants . 

Rubiaoese 

I n Af r ica , as elsewhere, th is f a m i l y is the richest i n myrmecophytcs ; 
and w i t h o u t doubt the list of i t s species wh ich fo rm cccnobiotie associa
t ions w i t h ants w i l l be considerably increased b y future inves t iga t ion . 
Unfo r tuna te ly m a n y of the genera conta in a large number of closely 
a l l ied forms and even the generic d is t inc t ions are often unsat isfactory. 
I t is, therefore, urgent tha t field-observations on these plants be accom
panied b y complete and abundan t he rba r ium specimens for later i d e n t i f i 
cat ion b y bo tan ica l experts. 

So l i t t l e is k n o w n about the t w o fo l lowing cases that I have not 
t reated them i n the same deta i l as t rue myrmecophytcs . 

G r u m i l e a v e n o s a H i c m 
Grumilea rennsa H I K K . N , in O l i v e r , 1S77, ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p. 2 1 7 . D E 

W I L D E M A N AND DCMAND, 1901. 'Hol iq i i i i e D e w e v r c a n : c . ' p. 130. T H . AND I I . 

DCHAND, 1909, 'Sy l l oge F l o r . C o n g o l . . ' p. 2S0 . I I . K o i i l . . 1909. N a t u r u . OfTen-

l a n i n g , L V , p . 107. 
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S|>ecimcns co l lected h y D e w c v r c in the Be lg ian C o n g o ( L c o p o l d v i l l e ; B o k a k a t a ) 
Ixjar [he fo l lowing no te : " A r l i i M * tie '1 HI. e n v i r o n , t u m o u r s h a b i t e par de n o m -
l irenses fo i i rmis noire"." ( D e W i l d e m a n a n d D u r a n d , 1 0 0 1 . p. 1 3 0 ) . 

Uragoga species ? 
I n t l i e forest border ing one of the affluents ot the Congo near l > o -

IHildvi l lc , I came across a scniiherbaceous, low bush, which I p rovis ion
a l ly refer to the genus Uragoga ( M a y IS, 1915; C o l l . X o . 765G). T h e 
flowers are wh i t e , w i t h greenish spots on the teeth of the corol la ; the 
frui t is a red l>eiry. A t each node, between 
the points of a t t achment of the leaves, there 
are t w o curious, persistent stipules, occupy
ing the ent i re w i d t h of the stem ( F i g . S9). 
T h e y are convexly swollen to the upper 
side and the free m a r g i n is recurved d o w n 
ward , the whole f o r m i n g an inver ted cup 
or pouch b road ly open below. Coccids were 
usual ly found inside th is c a v i t y and the Fig.m. i v a e ^ species? Swollen 

ants. Crematogastcr strialula v a r i e t y obsti- l"~"f'« .««.: 
** J drawn Irom life at Lecopoldvulp, 

nata (Santschi) , had bui l t a tout of vegetable May, HUo; twice natural size, 

mater ia l over the infer ior opening of the 
stipules. I d id not find eggs, larva 1 , or pupa; of these ants inside the 
stipules, which 1 therefore regard not as myrmecodomat i a bu t merely as 
" k r a a l s " to shelter the scale insects. Yet th i s case suggests useful 
comparison w i t h the s t ipular pouches of Macaranga saccifera and 
other more t y p i c a l ant s t ructures of plants . 

U N C A R I A Schreber 
t'nraria SCIIHKIIKK, 1 7 N 9 , in I . in iueus , ' G e n . P l a n t . , ' E d . S, I , p. 1 2 , j . I l t K i t x , 1 S 7 7 , 

in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a . ' I l l , p. 1 1 . II .WII .AXI>, 1 S 0 7 , J o u r n . L i n n . 
S o c . I x i n d o n , B o t a n y , X X X I I I , p. 7.'}. 

Ourouparia A F H I . K T , 177,"), ' l l i s l o i r c des I ' lantes ile la G n i a n e fnincaise," I , p . 1 7 7 , 

I ' l . i . x v m . K . S i i i i M A N N , 1 M H , in E n g l e r a n d P r a n t l . ' D i e X a t u r l . P f l a n z e u -
f a m ,' I V , pt . 4 , p. .">7. 

Ayiila/ibora X K I ' K K I I , 1 7 9 0 , ' E l c m c i . l a B o t n n i c a , ' I , p. H . I . 
C ' l itnli ing s h r u b s w i t h opposi te , i n l c r p c t i o l a r , fugaeious s t ipu le s ; the lower part 

of the t e r m i n a l b r a n c h e s w i t h a x i l l a r y r e c u r v e d hooks , often s p i r a l l y rolled u p a n d 
p laced oppos i te e a c h o t h e r : in some case" these hooks s t i l l l>ear a few abor ted , oppo
site l eaves . O n older b r a n c h e s the r e c u r v e d hooks a r e often rep laced b y h e a v j , 
w o o d y thorns . l e a v e s u s u a l l y l e a t h e r y , r a r e l y h e r b a c e o u s ; the s t ipu le s ent i re or 
bif id. F l o w e r s pedice l led or sessi le , c r o w d e d in to loose, globose heads , w i t h o u t i n t e r 
v e n i n g bn ic teo les . M o w e r heads p laced in the ax i l s of the u p p e r leaves , e i ther s ing ly 
o r in decussa te pan ic l e s C a l y x s a l v e r - , cir I M - H - . o r f u n n e l - s h a p e d ; the c a l y x - t u b e s 
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n o t c o h e r i n g , finally f u s i f o r m ; the l i m b c a m p a n u l a t e , 5 - lobcd or 5 -par t i t e . C o r o l l a 
often s i l k y outs ide , f u n n e l - s h a p e d w i t h a n e longated t u b e ; the lobes o v e r l a p p i n g one 
a n o t h e r in the b u d ; t h r o a t of the tube b a r e . S t a m e n s 5, inserted a t the t h r o a t of 
t h e c o r o l l a ; filaments s h o r t ; a n t h e r s s h o r t oblong , the thecal m o r e or less e x t e n d e d or 
in s o m e species setose a t the base . D i s k inconsp icuous . O v a r y fus i form, 2 - c c l l e d ; 
s t y l e exser ted far b e y o n d the tube of the coro l la , e n d i n g in a c l a v a t c or c a p i t a t e s t i g m a . 
O v u l e s n u m e r o u s , a s c e n d i n g , inserted on a p l a c e n t a w h i c h is borne b y the m i d d l e 
p a r t i t i o n of the o v a r y . F r u i t a s c p t i c i d a l , m a n y - s e e d e d c a p s u l e ; t e s ta of the seeds 
ex tended a t b o t h e n d s into c a p i l l a r y appendages . 

Uncaria is a close re la t ive of the East I n d i a n Nauclea, d i f fer ing 
m a i n l y i n the characters of the f r u i t , w h i c h i n the last-named genus is a 
capsule, n o t scp t ic ida l , b u t mere ly b reak ing u p i n t o t w o cocci or lobes. 
A l l the species of Uncaria are c l i m b i n g shrubs found i n the forested 
areas of the t ropics . Over t h i r t y species arc k n o w n , most of t h e m f r o m 
t rop ica l As ia ; t w o occur i n South Amer i ca and one i n A f r i c a . 

Uncar ia africana G . D o n 
Uncaria africana G . D O N , 1834, ' G e n e r a l S y s t e m of G a r d e n i n g a n d B o t a n y , ' I I I , p . 

471 . H O O K E R , I S I S , ' I c o n e s P l a n t a r u m , ' V I I I , P I . DCCLXXXI . BENTJIAM, 
1849, in H o o k e r , ' N i g e r F l o r a , ' p . 3S1 , F l . x m . H I E R N , 1877, in O l i v e r , ' F l o r a 
of T r o p i c a l A f r i c a , ' I I I , p . 4 1 . H A V I L A N D , 1897, J o u r n . L i n n . S o c . L o n d o n , 
B o t a n y , X X X I I I , p . 70. E . D E W I L D E M A N AND T . D U R A N D , 1900, B u l l . H c r b i c r 
B o i s s i e r , ( 2 ) I , p . 2 5 ; 1901, ' R c l i q u i i e D e w c v r e a n a ? , ' p . 100. E . D E W I L D E M A N , 
1903, ' E t u d e s F l o r e B a s - e t M o y e n - C o n g o , ' I , p . 7 0 ; 1907, ib id . , I I , p p . 71 a n d 
192 . T H . AND I I . D U R A N D , 1909, 'Sy l l oge F l o r . Congo! . , ' p . 2 4 1 . E . D E W I L D E 
MAN, 1910, ' E t u d e s F l o r e B a s - c t M o y e n - C o n g o , ' I I I , p t . 2 , p . 2 S 3 ; 1912, i b i d . , 
I l l , p t . 3 , p . 4 8 4 . 

Nauclea africana W A L P E R S , 1843, ' R e p c r t o r i u m B o t . S y s t . , ' I I , p . 512 (nec W i l l d e n o w ) . 
Ourouparia africana B A I L L O N , 1879, B u l l . S o c . L i n n . P a r i s , I , p . 228 . K . SCHUMANN, 

1891, in E n g l c r a n d P r a n t l , ' D i e N a t u r l . P f l a n z e n f a m . , ' I V , p t . 4, p . 57 . H I E R N , 
1898, ' C a t a l o g u e A f r . P l a n t s W c l w i t s c h , 1 I I , p . 435 . 

Uruparia africana K . SCHUMANN, i n E n g l c r , 1895, ' P f l a n z c n w c l t O s t - A f r i k a s , ' C , 

p . 3 7 S . 
" A g labrous or s p a r i n g l y p u b e s c e n t s h r u b 4 to 40 ft . h i g h . I / e a v c s o v a t e - o v a l 

o r l anceo la t e , a c u m i n a t e , r o u n d e d a t the base or n e a r l y so, t h i n l y cor iaceous , w i t h 5 
to 7 l a t e r a l v e i n s on e a c h s ide of the m i d r i b , s h o r t l y pct io la te , 2 to 0 b y 1 to 4 i n . ; 
s t ipu le s % to ' j i n . l ong , u s u a l l y b i p a r t i t e w i t h n a r r o w p a r t i t i o n s . S p i n e s a t first 
n e a r l y s t r a i g h t , a f t e r w a r d s c r o o k e d . F l o w e r i n g h e a d s 1 }i to 2 i n . in d i a m e t e r . C a l y x 
t a w n y , as w e l l a s the coro l la s h o r t l y a n d a p p r c s s c d l y p i losc - tomcntose ; l i m b s h o r t l y 
lobed . C o r o l l a a b o u t % i n . long , greenish y e l l o w . S t a m e n s g labrous ; a n t h e r - c e l l s 
o b t u s e l y p r o d u c e d a t base . F r u i t i n g heads 3 to 3% i n . in d i a m e t e r ; ped ice l s % i n . 
l o n g ; capsu les % i n . l o n g . T a i l s of the seeds l inear-se taceous , u n d i v i d e d a t one e n d , 
b i p a r t i t e a t the o t h e r " ( H i e r n , 1S77) . ' 

•Haviland's diagnosis reads: "Frutex 1-15-metr. Itsmuli glabri vet pubescentea; interned! 7-9 
em. Folia 13 cm. lonca. 6 em. lata, elliptico-lanccolata, longe acuminata, supra glabra, subtus glabre-
scentia, nervis 7-8. l'clioli 7 mm. Stiputa bifida;, lobis acutis. Peduncub 7 cm., maxime variabiles. 
Flores pcdiecllati vel subscssiles. Corolla scrirea, mellea; tubus 1 cm., lobi oblongi. Calyx scriceua; 
tubi pars superior 4 mm.; tobi 1 mm., obtuse triangulares. Stylus 18 mm.; stigma 4 mm., elongato-
c lavs turn. Capsular 2 cm., cum pedicellis a>quiIongte. Bractea; nulhr." 
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Fig. 00. 1'iwrfc i /n'cina G . Don. Extremity of branch with 
capitulum of fruita (after Ucntham, 1S49). 

S i e r r a L e o n e , t y p e l o c a l i t y ( G . D o n ; A f z e l i u s ; B a r t e r ; S e o t t E l l i o t ; J o h n s t o n ) . 
N i g e r i a ( V o g e l ) . 
C a m e r o o n . 
S p a n i s h G u i n e a : I t i o M u n i ( M a n n ) . 
B c ' g i a n C o n g o : I ^ o w c r C o n g o ; b a n k s of the L u k u n g u H i v e r ( D e w e v r e ) ; K i s a n t u 

( G i l l e t ) ; I n k i s i R i v e r ( V a n d c r y s t ) . K a s a i : L i n k a n d a ( G c n t i l ) . U p p e r C o n g o : 
M o n d n m b c ( J e s p e r s c n ) . N o r t h e a s t e r n C o n g o forest: M a n g b c t u C o u n t r y ( S e h w c i n -
f u r t h ) ; C e l c region ( S c r e t ) ; B a r u m b u ( N o v e m l > e r 3 , 1913; J . B e q u a e r t ; C o l . N o . 
1CG9); P e n g c ( J a n u a r y 2 7 , 1 9 1 1 ; J . B e q u a e r t ; C o l l . N o . 2 1 3 0 ) ; be tween l 'cngc a n d 
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Intu i t ) (v i l lage of T e l e , F e b r u a r y 22 , 1 ! )M; J . B e q u a e r t ; C o l l . X o . 2C»S); hMvvufln 
W a l i k a l e a n d L u h u t u on the O s o H i v e r (v i l lage of M a n d i m h o , J a n u a r y I S , 1915; .1. 
B e q u a e r t ; C o l l . X o . 0GG4). 

L ' g a n d a . 

A n g o l a : G o h u i g o A l t o " i n the p r i m i t i v e forests of S o b a t o de M u s s e n g u e " 
a n d " i n the v e r y dense , p r i m i t i v e forest of Q u i h a n g a " ( W c l w i t s e h ) . 

A l s o k n o w n from M a d a g a s c a r a n d the C o m o r o s . 

H n v i l a i u l dist inguishes several var ie t ies : 
V a r i e t y (1>. M o w e r s suhsess i le . C p p e r part of the c a l y x - t u b e 4 m m . long . 

S i e r r a L e o n e , X i g e r , M a n g h e t u . 
V a r i e t y (2) matlagascarieusis (Uurmiparia matlagascarieusis B a i l l o n . 1S79, B u l l . 

S o c . L i n n . P a r i s , 1, p . 2 2 S ) . F l o w e r s suhsess i le . I ' p p e r par t of the c a l y x - t u b e 2 m m . 
long. M a l a g a s y H e g i o n . 

V a r i e t y (3) aitgotensis I l a v i l a n d . F l o w e r s |>cdicellate. U p p e r part of the c a l y x -
tube 4 m m . long. A n g o l a . 

V a r i e t y (A). F l o w e r s pedice l la te . I ' p p e r p a r t of the c a l y x - t u b e 2 m m . long . 
C a m e r o o n . 

T h e v a r i e t y awfjofciisisHaviland is described more i n de ta i l by H i e r n 
(1 SOS) as fo l lows : 

A n arborescent s h r u b , g labrous except the inf lorescence. T r u n k in some eases 
m o r e t h a n 100 ft. l ong a n d 0 in . in the lower par t , c l i m b i n g to a v e r y great he ight a n d 
then h a n g i n g d o w n ; b r a n c h e s pa ten t , fuscous, r a t h e r glossy, t e t ragona l . L e a v e s 
oppos i te , e l l ip t i ca l , n a r r o w l y a c u m i n a t e a t the apex , ob tuse ly n a r r o w e d or n e a r l y 
r o u n d e d at the base , t h i n l y coriaceous^ glossy, d a r k green a l x i r c , pa ler b e n e a t h , 2 
to 4 % i n . long , % to 1 % i n . b r o a d ; l a t e r a l ve ins about 0 on e a c h s ide of the m i d r i b , 
s l e n d e r ; pet iole % to Yt i n . long. S t i p u l e s o v a t e , s m a l l , s o m e w h a t h a i r y on the inner 
face, n e a r l y d e c i d u o u s . S p i n e s a x i l l a r y , m o s t l y c r o o k e d , % to % i n . long. F l o w e r 
h e a d s t e r m i n a t i n g the b r a n c h e s , s h o r t l y p e d u n c u l a t e , g!ol>ose, a b o u t 2 i n . in d i a m e t e r . 
F l o w e r s g o l d e n - t a w n y , about % to % i n . l ong ( i n c l u d i n g the exserted s t y l e ) , v e r y 
n u m e r o u s , c r o w d e d , Ped ice l s about % to % i n . l o n g in flower, % i n . long in f r u i t , 
t o m c n t e l l o u s . B r a c t s 0. C a l y x s i l k y - t o m e n t c l l o u s w i t h short u p w a r d h a i r s , s o m e 
w h a t c o n s t r i c t e d a b o v e the o v a r y , green i sh- fuscous ; tube b r o a d e r t h a n the o v a r y , 
c a m p a n u l a t e , f u n n e l - s h a p e d , )i to }i i n . long, s h o r t l y 5-cleft , lol>es t h i c k l y lanceo la te . 
C o r o l l a Yi to % i n . l ong ; tube s lender , except the base c lo thed outs ide w i t h d o w n w a r d 
t a w n y s h o r t s i l k y - t o m e n t p s e h a i r s , )i i n . long; l i m b m u c h b r o a d e r t h a n the t u b e , 
h e m i s p h e r i c a l , '£ to } \ i n . in d i a m e t e r , g o l d e n - t a w n y tomentose outs ide , g l a b r o u s i n 
s ide , deep ly o - lohcd; segments about JH i n . long, obovate -ob long , r o u n d e d at the apex 
w i t h a n a p i e u l u s . S t a m e n s 5, about h a l f as long a s the corol la- lobes , g labrous , 
i n t r o r s c , in ser ted on s h o r t , f la t tened filaments a t the base of the c o r o l l a - l i m b . O v a r y 
e l l ipso ida l , tomentose , r a t h e r t h i c k e r t h a n the base of the c a l y x - l i m b , m u c h t h i n n e r 
t h a n the top of the c a l y x - l i m b . S t y l e filiform, exser ted about J« i n . b e y o n d the c o r o l l a , 
g labro u s lx-low, s t igmatose a n d r u t h e r t h i c k e n e d in the up|>er par t t o w a r d s the c l a v a t c 
s t i g m a . Y o u n g fru i t s u b g l a b r o u s , a b o u t % i n . long , % in . t h i c k , n a r r o w e d at b o t h 
ends e spec ia l ly t o w a r d s the base . 

T h i s species p robab ly occurs th roughou t the Af r i can R a i n Forest . 
I n a recent note, De W i l d c m a n (1919) calls a t t en t i on to the m y n n e -
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Fie. 01. I'tirana africana O . Dou. Longitudinal sect ion of m> unci 4)domatium at a node, showing 
throe cavities communicating with one another; (he aperture is not figured. Drawn from life at Barumbu, 
Nov< tuber, 1913; natural size. 

cophy t i sm of cer ta in A f r i c a n p lants of th is genus. H e proposes, p r o v i 
s ional ly , the va r i e t a l name myrmccophyla De W i l d e m a n for specimens 
which I collected i n the I t u r i Forest at Pengc and between Penge and 
I r u n n i , w i t h o u t , however, g i v i n g characters b y w h i c h th is new v a r i e t y 
could be di f ferent ia ted f rom the t yp i ca l f o r m . I am inc l ined to believe 
that m y r m e c o p h y t i s m is normal for Uncaria africana t h roughou t i t s 
range and has merely been over looked thus far. W h e n t e r m i n a l branches 
alone are collected, there m a y be no ind ica t ion of the peculiar m y r m e 
codomatia i n he rba r ium specimens, even should such have been present 
mi lower parts of the p lan t . A n t - i n h a b i t e d par ts of p lants arc also fre
quen t ly avoided b y botan ica l collectors. Moreover , i t is possible t h a t 
the myrmecodoma t i a are absent or but l i t t l e pronounced i n certain 
ind iv idua l s or at cer ta in stages of g r o w t h . 
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E C O L O G Y OF Uncaria africana 

Hero (Figs. 00 and 91) we have one of the m a n y c l i m b i n g bushes or 
"scramblers"—as Schimper proposed cal l ing t h e m — w h i c h f requen t ly 
f o r m tangles of vegeta t ion over the low trees a t the edge of clearings and 
a long r ive r banks. W h i l e the t r u n k and m a i n branches are s t ra igh t and 
s t i f f as i n o r d i n a r y bushes, a l l or p a r t of the la te ra l branches are l i m p and 
pl iable . T h e l a t t e r c i ther hang down freely or w o r k the i r w a y u p w a r d , 
keeping h o l d of the other trees b y means of the sp i ra l ly curved hooks 
and w o o d y thorns , w h i c h are placed i n pairs above the nodes a n d arc 
ev iden t l y modif ied branches. T h e leaves arc glabrous, as wel l as the 
branches a t the e x t r e m i t y of some of wh ich the flowers or f ru i t s f o r m 
head-clusters. 

T h e m y r m e c o d o m a t i u m of t h i s Uncaria, consists of the enlarged 
and ho l low basal internodes of t w o opposite, l a te ra l branches, the cav i 
ties i n th i s pai r o f swellings communica t ing w i t h the hol low, v e r y s l i g h t l y 
swollen node of the m a i n branch ( F i g . 91) . T h e midd le chamber is more 
or less club-shaped, 5 t o 0 c m . long and 10 t o 20 m m . wide i n the upper 
ha l f ; i t is dug far ther i n t o the p i t h below t h a n above. T h e t w o la teral 
cavit ies arc 3 to 0 cm. long and G to 10 m m . broad. 

A l l the specimens I had o p p o r t u n i t y to s t udy i n the field were i n 
hab i ted b y ants of the genus Cremalogaslcr, w h i c h were ident i f ied as C. 
excisa subspecies andrci (Fore l ) i n the case of the p lants found near the 
Oso Rive r , between W a l i k a l e and L u b u t u i n January , 1915. T h e m y r m e 
codomat ia conta ined no t o n l y the queen, workers , and brood of the ants , 
b u t also numerous coccids. These scale insects were i n v a r i a b l y located 
i n the la tera l swellings and fixed a t the b o t t o m of t w o deep, opposite, 
l o n g i t u d i n a l grooves i n the inner w a l l . One or more c i rcular exi t holes 
arc pierced b y the ants t h rough the sides of the la teral cavit ies. Often 
the depressions occupied b y the coccids arc open to the exter ior b y means 
of i r regular slits t h rough w h i c h the ants enter and leave. I t w o u l d thus 
seem t h a t these grooves arc gnawed b y the ants, p robab ly on account of 
some special hyperplasias formed i n t h a t region of the wal ls . T h e coccids 
merely select the grooves for n u t r i t i v e , j u i c y tissue to be found there and 
con t inua l ly renovated by the a t tacks of the ants . 

O n the plants examined by me at B a r u m b u i n November , 1913, there 
were a number of y o u n g branches whose basal internodes, t hough dis
t i n c t l y swollen, were s t i l l filled w i t h j u i c y p i t h tissue. I n another i n 
stance, between Wal ika l e and L u b u t u , the basal swellings of m a n y older 
branches were not yet i nhab i t ed b y ants, presenting no ex i t holes; 
nevertheless, t hey were en t i r e ly ho l low inside, so t h a t the cavities of 
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Uncaria o r ig ina te th rough the d r y i n g up of the p i t h a n d w i t h o u t t he 
agency of ants, as I have shown to be the case w i t h the myrmecodomat i a 
of Barteria fistulosa. 

S A R C O C E P H A L D S Afzelius 
Sarcorcphalus A F Z E L I U S , I S I S , i n R . B r o w n , T u r k e y ' s ' N a r r a t i v e E x p . Z a i r e , ' 

A p p e n d i x N o . 5, p . 4 0 7 . H I E H N , 1S77, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' 
I I I , p . 3 S . K . SCHUMANN, 1891, in E n g l e r a n d P r a n t l , ' D i e N a t u r l . P f l a n z c n -
f a m . , ' I V , p t . 4, p . 58 . 

T r e e s or s h r u b s w i t h s u b t c r c t e or o b t u s e l y q u a d r a n g u l a r b r a n c h e s a n d oppos i te , 
subeor iaceous , pc t io la t c l e a v e s ( r a r e l y in w h o r l s of t h r e e ) . S t i p u l e s i n t c r p e t i o l a r 
a n d d e c i d u o u s i n the A f r i c a n s i iecies , often v e r y large . F l o w e r s w h i t i s h , p a l e p i n k o r 
y e l l o w i s h , c r o w d e d on globose, c o m m o n receptac les , f o r m i n g c o m p a c t , |>edunculate, 
globose, t e r m i n a l a n d a x i l l a r y heads , w i t h o u t i n t e r v e n i n g brac teo l e s . P e d u n c l e s of 
the flower heads w i t h s m a l l b r a c t s be low the m i d d l e . C a l y x - t u b e s coher ing , t r u n c a t e or 
w i t h 4 or 5 t e e t h ; these t ee th h a i r y , j a g g e d a t the t ip or i n some species w i t h a s m a n y 
a l t e r n a t i n g a p p e n d a g e s . C o r o l l a n a r r o w l y f u n n e l - s h a p e d , w i t h g labrou s t h r o a t , 
r a t h e r f leshy, g labrous o r pu l i c scent , 4- or 5- lobcd, i m b r i c a t e d in pref lorat ion , d e c i d u 
ous . A n t h e r s 5. subscss i l e , inser ted a t the m o u t h o r throa t of the coro l la , o v a t e -
ob long . D i s k i n c o n s p i c u o u s . O v a r i e s g r o w n together, 1- o r 2-ce l led . S t y l e f i l i form, 
e x s c r t e d far outs ide the coro l la , c a d u c o u s . S t i g m a ob long or s p i n d l e - s h a p e d , t h i c k e r 
t h a n the s ty le , g labrous , ent i re , c i n a r g i n a t e , or bi f id . P l a c e n t a s c e n t r a l l y a t t a c h e d 
( i n the A f r i c a n s p e c i e s ) . O v u l e s n u m e r o u s , a n a t r o p o u s . S y n c a r p i u m fleshy, globose, 
p i t t e d o r u n e v e n , i ts ce l l s w i t h th in w a l l s a n d d i v i d e d b y m e m b r a n a c e o u s s e p t a . S e e d s 
s m a l l , no t w i n g e d , o v o i d , a n d p l a c e d a b o v e one a n o t h e r ( in the A f r i c a n s p e c i e s ) ; 
fun ic les s p o n g y ; t e s t a c r u s t a c e o u s ; a l b u m e n fleshy. 

T h e members of th is genus are usual ly easy t o recognize i n t he 
field, especially when i n f r u i t . H a v i l a n d i n his monograph of the N a u 
clea: (1S97) recognizes th i r t een species i n the t r o p i c a l regions of the O l d 
W o r l d . T h e number of described forms has been considerably increased 
i n la ter years and m u s t now approx imate t h i r t y . Of these six are 
recorded f rom Afr ica and four f rom the Belgian Congo. 

Accord ing to K . Schumann (1S916, p . 59), Sarcocephalus macro-
cephalus, f r om the Phi l ippines , has swellings inhab i t ed b y ants . H a v i l a n d 
is inc l ined to believe t h a t the p l an t i n question was a Nauclea, a genus 
k n o w n to con ta in several m y r m e c o p h y t i c species i n the Phi l ipp ines . I n 
the Belgian Congo, however, there is a t rue Sarcocephalus w i t h myr ineco -
domat ia . A t present I can no t give i t s specific i d e n t i t y , but i t is cer
t a i n l y v e r y d i s t i nc t f rom the common S. sambucinus ( W i n t e r b o t t o m ) , 
= S. csculentus Afzelius, w h i c h , according to m y observations, is never 
inhab i t ed b y ants. M o s t p robab ly it represents a d i s t inc t , undcscri l)cd 
fo rm. 
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K c o l - o u Y O K Karcoccplialuji SPKCIKS 

T h i s myrmeeophy tc was first met 
w i t h in the I t u r i Forest, near the vi l lage 
of Banana between Pengc and I r u m u 
(February 24, 1914; C o l l . X o . 2G0.>) and 
was again seen near the vi l lage of 
Masongo, between W a l i k a l c a n d L u h u t u 

(January 15, 1915; C o l l . X o . 0029). I t is a low, creel 
tree or shrub, rare ly over 8 meters h igh , usual ly much 
smaller (3 to 4 m . ) . The s t ra ight t r u n k bears, f rom i ts 
foot on , r egu la r ly spreading, opposite, decussate 
branches. T h e leaves are opposite, large and ve ry 
broad , usual ly purpl ish-red on the under side, espe
c ia l ly when y o u n g . T h e t e r m i n a l par t of the branch 
bears, between the points of a t t achment of the leaves, 
s t r i k i n g , b road stipules wh ich , however, are ear ly 
deciduous. 1 I t never happened tha t I saw flowering 
p lants , bu t the f ru i t is a spheroidal , solid ba l l , 9 to 10 
em. i n diameter , placed at the e x t r e m i t y of a side 
branch , on a short , recurved pedicel. A l l the specimens 

/ . / I observed grew on swamp} - , ra ther open spots of the 
l p r i m i t i v e forest, e i ther at the edge of a brook or in the 

K i water . 

I t is qu i t e possible that this species has been 
described before, perhaps under a related genus of 
Kubiaceie, but i t agrees w i t h none of the diagnoses seen 
so far. I t s re la t ion w i t h ants wou ld easily escape notice, 

for the myrmecodomat i a are i ncon
spicuous and, when not ac tua l ly occu
pied by insects, could often be discov
ered only upon sectioning the branches. 
E x t e r n a l l y , t hey consist ( F i g . 92) of 
a very s l ight , often impercept ib le swel
l i n g on the upper ha l f or t w o - t h i r d s of 
the in ternodc. Inside, the cent ra l 
cy l inder is hol lowed out i n t o a spacious 
cav i t y , G to S cm. long and 5 t o 7 m m . 
wide at the top . D o m a t i a inhab i t ed b y 

ants have a c i rcular aperture a short distance below the node. 

r'ig. 1)2. .Sarrr,-
rrphalu* specie*? 
Portion of ft em 
inhabited by ants, 
serttoned longi
tudinally in the 
region of one of 
tlie domntin: e, 
aperture. Drawn 
from life at Ma
songo, between 
Walikale nntl l .u-
butu. January, 
1015; natural size. 

Un the common African Sarrocephalus sambucinua the stipules arc small (4 mm. long) and persistent; 
but they are large ami caducous in many other aperies of the genus. 
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Sections made of a number o f y o u n g specimens of th is m y r m c -
cophyte n o t y e t set t led b y ants showed t h a t i n th i s case, too, the swol len 
upper po r t ion of the internodes becomes hol low of i t s own accord t h r o u g h 
the d r y i n g up of pa r t of the medu l l a ry tissue; such cavit ies have no exi t 
holes. I n th i s species the lower internodes o f the m a i n t r u n k and side 
branches are nei ther t ransformed i n t o domat ia nor i n the least swollen 
and remain complete ly filled w i t h p i t h . V e r y y o u n g p lants show no 
trace whatsoever of ant-chambers and on an adu l t tree the size and shape 
of the myrmecodoma t i a becomes more pronounced t o w a r d the upper 
branches. 

I n b o t h locali t ies where I observed th i s Sarcocephalus a number of 
specimens were i nhab i t ed b y smal l ants o f the genus Crernalogaster. 
Those taken f r o m the domat ia of the p lants between W a l i k a l e a n d 
L u b u t u were ident i f ied b y Santschi as C. africana subspecies winkleri 
v a r i e t y fickendeyi (Fore l ) , a f o r m c o m m o n l y found nest ing i n other 
places. These insects had established regular colonies i n the cavit ies , 
w i t h a queen, workers , and b r o o d ; coccids were also among t h e m , fixed 
on the inner walls . 

R A N D I A Linnaeus 
Randia ( H o u s t o n ) L I N N . E C S , 1753, ' S p e c i e s P l a n t a r u m , ' E d . 1, I I , p . 1192 . HIERN-, 

1S77, i n O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p . 9 3 . K . SCHUMANX, 1891 , i n 
E n g l e r a n d P r a n t l , ' D i e N a t u r l . P f l a n z e n f a m . , ' I V , p t . 4 , p . 75 . 
E r e c t or s c a n d e n t , sp inous or u n a r m e d s h r u b s or trees, w i t h oppos i te o r v e r t i c i l -

la te , often leather}- l e a v e s ; s t ipu les r a t h e r shor t , s o l i t a r y , ent ire , m o r e or less h e a t h -
l i k e . F l o w e r s large o r m e d i u m - s i z e d ; s o l i t a r y , few together, o r c o r j m b o s e ; a s a r u l e 
a p p a r e n t l y a x i l l a r y o r t e r m i n a t i n g s h o r t l a t e r a l b r a n c h e s , o r t e r m i n a l . C a l y x - t u b e 
o v o i d or t u r b i n a t e , r i b b e d or c y l i n d r i c a l ; the l i m b u s u a l l y t u b u l a r , t r u n c a t e , too thed , 
lobed, or s |>athaccous; lobes s o m e t i m e s fol iaeeous. C o r o l l a w h i t e o r y e l l o w i s h , o r 
more green i sh; c a m p a n u l a t c , f u n n e l - s h a p e d , or s a l v e r - s h a p e d ; - t u b e in some spec ie s 
m u c h e longated; l i m b s p r e a d i n g or reflexed, d e x t r o r s c l y c o n t o r t e d in the b u d . 
A n t h e r s sessi le or subsess i le , n a r r o w l y l inear , in ser ted a t or n e a r the t h r o a t o r m o u t h 
of the coro l lar tube , i n c l u d e d or e x s e r t c d . D i s k a n n u l a r or c u s h i o n - s h a p e d . O v a r y 
2 -ceI lcd . O v u l e s v e r y n u m e r o u s , i m m e r s e d in the fleshy p l a c e n t a s . S t y l e s t rong , 
g labrous or h a i r y ; s t i g m a c l u b - or c l a p p e r - s h a p e d , ent ire , b i d e n t a t e orbi lo l>cd, s u l c a t e . 
H e r r y 2 -cc l l ed , u s u a l l y m a n y - s e e d e d ; the t e s t a of the seed leather} - o r m e m b r a n o u s . 

T h i s genus is close to Pouchctia A . R i c h a r d and Oxyanthus de C a n -
dol lc ; s t i l l more so to Gardenia E l l i s , w h i c h i t often resembles i n general 
habi tus . Gardenia has the ova ry complete ly one-celled for the who le 
l e n g t h ; th is character, however, is no t a lways easy to decide upon .be
cause i n cer ta in species of Randia, as, for instance, R. physophylla, the 
o v a r y is incomple te ly d iv ided i n t o t w o cells. 
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Abou t 150 species have been described, b y far the m a j o r i t y being 
found i n the Or ien ta l and E t h i o p i a n Regions and a few i n T r o p i c a l 
Amer i ca . I n the Belgian Congo the genus is we l l represented b y some 
twen ty - f ive species. T h e y are trees or bushes w i t h large, .showy flowers, 
g r o w i n g m o s t l y i n the R a i n Forest or i n the forest galleries along the 
streams of the Savannah. 

Three of the Af r i can species are associated w i t h an ts ; they a l ! 
belong t o t h a t section of the genus i n w h i c h the lobes of the calyx are 
elongate, slender, subulate, and no t leaf- l ike. R. physophylLi K . Schu
mann is characterized by the presence of g landular cavities a t the base 
of the leaf-blade ( F i g . 91) . T h e t w o others, R. myrmccophyla E . D e 
W i l d e m a n and R. Lujx E . D e W i l d e m a n , possess cau l inary m y r m c c o -
domat i a and , i n a d d i t i o n , agree i n the fo l l owing characters: 

T r e e s o r s h r u b s w i t h g l a b r o u s b r a n c h e s , f e e b l y flattened a t t h e n o d e s ; t h e i n t e r 
n o d e s o f t e n s w o l l e n , s p i n d l e - s h a ] > e d ; t h e s w e l l i n g s b e i n g h o l l o w , u s u a l l y p i e r c e d b y 
o n e o r m o r e o r i f i c e s a n d i n h a b i t e d b y a n t s ; t h e l eaves a r c o p p o s i t e , o r a p p a r e n t l y 
v c r t i c i l l a t c , t h r e e o f t h e m b e i n g p l a c e d a t a b o u t t h e s a m e l e v e l ; b l a d e o b o v a t e , 
a c u m i n a t e , c o n s t r i c t e d a t t h e base i n t o a r a t h e r t h i c k , s h o r t p e t i o l e . 

T h e y can be separated as follows on characters ment ioned i n the i r 
descript ions: 
F l o w e r s e r ec t , p l a c e d b y . t w o s o r f o u r s i n t h e a x i l s o f t h e l eaves , n l > o u t 2 2 c m . l o n g ; 

t u b e o f t h e c o r o l l a g l a b r o u s e x t e r n a l l y . L e a v e s s m a l l e r , w i t h a c a r o d o i n a t i a i n t h e 

a x i l s o f t h e l a t e r a l vn in« w Lujsr D e W i l d c m a n . 

F l o w e r s p e n d e n t , s o l i t a r y , t e r m i n a l , m u c h l a r g e r ; t h e c o r o l l a a l o n e 2 2 t o 2 5 c m . 
l o n g , s h o r t l y t o m e n t o s e e x t e r n a l l y . L e a v e s l a r g e r , t h e b l a d e as m u c h as 3 0 c m . 
l o n g a n d 15 c m . b r o a d , w i t h o u t a c a r o d o i n a t i a . myrmecophyla D e W i l d c m a n . 

R a n d i a Lujae D e W i l d e m a n 
Randia Lujx t. D B W I L D K M A N , 1 9 0 1 , C . I t . A c . S c i . P a r i s , C X X X V I I I , p . 9 1 4 ; 1 9 0 1 , 

' X o t i c e s s u r des P l a n t e s u t i l e s o n i n t e > . F l o r e d u C o n g o , ' I , p t . 2 , p p . 2 S 2 - 2 S 4 ; 
1907 , ' E t u d e s F l o r e B a s - c t M o y c n - C o n g o , ' I I , p . 1 5 9 ; 1910 , i b i d . , I l l , p t . 2 , 
p . 2 8 0 ; 1912 , i b i d . , I l l , p t , 3, p . 4 8 7 . T n . AND I I . DUHAND , 1909 , ' S y l l o g c F l o r . 
C o n g o l . , ' p . 2 5 9 . I I . K O H L , 1909 , X a t u r u . O f f c n b a r u n g , L V , p p . 155 a n d 1 5 8 . 
E . D K W I L D E M A N , 1920 , ' M i s s i o n de B r i c y a u M a y u m b c , ' p p . 4 3 , 8 8 , 222 , a n d 
2 0 1 . 

" L a r g e t r e e w i t h g l a b r o u s b r a n c h e s , t h e i n t e r n o d e s o f t e n t h i c k e n e d t o w a r d t h e 
base a n d p i e r c e d b y o n e o r t w o o r i f i ces l e a d i n g i n t o a c a v i t y i n h a b i t e d b y a n t s . l e a v e s 
o b o v u t e , a c u m i n a t e , n a r r o w e d a t t h e base i n t o a s h o r t a n d r a t h e r t h i c k p e t i o l e ; b l a d e 
r a t h e r c o r i a c e o u s , d a r k e r c o l o r e d a l x w c t h a n b e l o w , 2 0 t o 2 5 c m . l o n g , 5 t o 12 c m . 
b r o a d , g l a b r o u s o n b o t h s ides, w i t h a n a c u m e n o f 15 m m . L n t e r a l v e i n s n u m b e r i n g 
a b o u t 9 o n e a c h s i de o f t h e m i d r i b , a n a s t o m o s i n g i n t o a c u r v e b e f o r e r e a c h i n g t h e 
m a r g i n , l i t t l e o r n o t p r o m i n e n t a b o v e , p r o m i n e n t o n t h e u n d e r s i d e ; i n t h c a x i l s o f t h e 
o r i g i n o f t h e l a t e r a l v e i n s t h e r e a r e a c a r o d o i n a t i a e x c a v a t e d i n t h e t i s sue o f t h e 
n e r v u r c a n d o p e n i n g b y a p o r e a t t h e u n d e r s ide o f t h e b l a d e , m o r e o r less v i s i b l e o n 
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t h e u p p e r s i de as f eeb le s w e l l i n g s . F l o w e r s b y t w o s , e r e c t , sessile o r suhsess i le , a b o u t 
2 2 c m . l o n g ; c a l y x a l x u i t 17 m m . l o n g , g l a b r o u s , w i t h 5 r i b s e n d i n g i n 5 s u b u l a t e , 
i r r e g u l a r t e e t h ; c o r o l l a w i t h a l o n g l i n e a r , g l a b r o u s t u b e , r a t h e r a b r u p t l y w i d e n i n g 
i n i t s u p p e r p a r t , t h e b r o a d e n e d p o r t i o n a b o u t 2 2 m m . l o n g ; e n d i n g i n 4 o v a t e -
l a n c e o l a t e , a c u t e l o b e s o f a b o u t 3 m m . ; g l a b r o u s e x t e r n a l l y , s p a r s e l y v i l l o u s i n t e r 
n a l l y . S t a m e n s p a r t l y e x s c r t e d , e x t e n d i n g b e y o n d t h e b r o a d e n e d f u n n e l o f t h e c o r o l l a 
f o r a l x n i t 11 m m . F r u i t g lobose , V o l u m i n o u s , o v e r 15 c m . i n d i a m e t e r " ( E . D e 
W i l d e m a n , 1 9 0 4 ) . 

B e l g i a n C o n g o : K a s a i : f o r e s t a l o n g t h e S a n k u r u R i v e r , t y p e l o c a l i t y ( L u j a ) . 
M i d d l e a n d U p p e r C o n g o : L u k o l e l a ( C l a c s s c n s ) ; L o k c l c n g e ( B r u n e e l ) ; B i a n g a 
( B c l l e f r o i d ) . M a y o m b e : G a n d a S u n d i ( d c B r i c y ) . 

Accord ing t o D c W i l d e m a n (1910, p . 2SG) the leaves are often placed 
i n ver t ic i l s of three ; the flowers f requent ly b y fours; the f r u i t is gra3 rish, 
subspherical, w i t h 5 more or less conspicuous r ibs . T h i s species is close t o 
Randia macvlata de Candol le , =R. longiflora (Sa l i sbury) , b u t differs 
i n the presence of acarodomat ia i n the axils of the l a te ra l veins a n d t he 
ant-swell ings of the internodes. 

R a n d i a m y r m e c o p h y l a D e W i l d e m a n 
Randia myrmecophyla E . D E W I L D E M A N , 1 9 0 7 , ' E t u d e s F l o r e B a s - e t M o y e n - C o n g o , ' 

I I , p t . 2 , p . 100 , figs. 5 - 8 , P i s . x x x v m - x x x i x ; 1908 , i b i d . , I I , p t . 3 , p . 3 4 6 ; 
1907 , ' M i s s i o n E m i l c L a u r e n t , ' V , p p . c c x x i i i - c c x x i v , figs. I X , X I . 

Randia myrmecophila T u . AND I I . D U R A N D , 1909 . ' S y l l o g e F l o r . C o n g o l . , ' p . 2 6 0 . 
Randia myrmecophila I I . K O H L , 1909 , X a t u r u . O f f c n b a r u n g , L V , p p . 1 5 S - 1 6 0 . fig. 5 . 

" S h r u b w i t h g l a b r o u s b r a n c h e s , w h i c h a r e flattened a t t h e nodes , a n d s w o l l e n 
t o w a r d t h e a p e x o f t h e m o r e o r less l e n g t h e n e d i n t e r n o d e s I n t e r n o d e s h o l l o w e d o v e r 
p a r t o f t h e i r l e n g t h , s h e l t e r i n g a n t s a n d c o c c i d s . l e a v e s o p p o s i t e o r p s e u d o - v c r t i c i l -
l a t e b y t h r e e s , p c t i o l n t c ; t h e p e t i o l e f l a t t e n e d a l x > v e . S t i p u l e s v e r y b r o a d , t r i a n g u l a r , 
a c u m i n a t e , a b o u t 4 m m . l o n g . F l o w e r s s o l i t a r y , t h e c a l y x w i t h 5 l i n e a r t e e t h . C o r o l l a 
w i t h a c y l i n d r i c t u b e , w i d e n e d i n i t s up |>c r p a r t , w i t h 5 l o b e s w h i c h a r e r o u n d e d a t 
t h e i r a p e x . A n t h e r s i n c l o s e d . S t y l e w h h a c l u b - s h a p e d s t i g m a , n o t o r l i t t l e e x s c r t e d . 

" V a r i e t y tyyica D e W i l d e m a n ( 1 9 0 7 , p . 1 0 0 ) . 
" P e t i o l e 15 t o 2 5 m m . l o n g , s h o r t t o m c n t o s e , flat a b o v e . B l a d e o f t h e l eaves 

c u n e a t e a t t h e base , r o n n d e d - c u n e a t c a t t h e a p e x , g l a b r o u s a b o v e , v c l u t i n o u s -
t o r n e n t o s c o n t h e u n d e r s ide , w i t h 11 o r 1 2 1 a t c r a l v e i n s o n e a c h s i d e o f t h e m i d r i b , 2 0 t o 
4 0 c m . l o n g a n d 9 t o 13.5 c m . b r o a d . C a l y x s h o r t t o m c n t o s e e x t e r n a l l y , b e c o m i n g 
g l a b r o u s w i t h age . d e n s e l y v i l l o s c a n d s i l k y i n s i d e ; i t s t u b e , i n c l u d i n g t h e o v a r y , a b o u t 
2 .5 c m . l o n g , w i t h c o n s p i c u o u s r i b s e n d i n g b e y o n d t h e t r u n c a t e m a r g i n i n 5 l i n e a r t e e t h , 
5 t o 13 m m . l o n g . C o r o l l a w i t h i t s tu l>c 2 2 t o 2 5 c m . l o n g , s h o r t l y t o m c n t o s e e x t e r 
n a l l y ; m o r e h e a v i l y v i l l o s e i n s i d e , e x c e p t i n i t s w i d e n e d , g l a b r o u s p a r t w h i c h is 9 c m . 
l o n g ; lol>cs v i l l o s c o n lx»th faces, 5 .5 c m . l o n g a n d o f a l x n i t t h e s a m e w i d t h , p a r t l y 
o v e r l a p p i n g i n t h e b u d . F r u i t o v o i d , 10 c m . l o n g , 8 c m . i n d i a m e t e r , w i t h it f eeb le 
r i b« . 

" V a r i e t y sultglalira D e W i l d e m a n ( 1 9 0 7 , p . 1 0 3 ) . 
" P e t i o l e S t o 15 m m . l o n g , s p a r s e l y a n d s h o r t t o m c n t o s e , flat o n t h e u p p e r s i d e . 

L c a f - b l a d c r a t h e r b r o a d l y c u n e a t e a t t h e base, g l a b r o u s a n d s h i n y a l w v e , g l a b r o u s a n d 
d u l l o n t h e u n d e r s i d e , e x c e p t o n t h e l a t e i a l v e i n s o f w h i c h t h e r e a r c 12 o r 13 o n e a c h 
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s ide of the m i d r i b ; I S to 2 3 c m . l o n g a n d 7.5 to 12.5 c m . b r o a d . C a l y x s h o r t t o m e n 
tose c x t e r n n l l y , b e c o m i n g g labrous w i t h age; dense ly s i l k y - v i l l o s e ins ide ; i ts tube 
i n c l u d i n g the o v a r y a b o u t 2 .5 to 2 .S c m . long, often sp l i t on one s ide ; r ibs c o n s p i c u 
ous, e n d i n g b e y o n d the t r u n c a t e m a r g i n into 5 l inear teeth , K J m m . long . C o r o l l a 
w i t h a tube of 21 to 2 2 c m . , the lobes al>out4 e m . b y l o i n . ; the v i l l o s i ty as in the f o r m 
typica. 

" V a r i e t y glabra D e W i l d e m a n (1907, p . 103) . 
" P e t i o l e 15 to 3 0 m m . long, g labrous . L e a f - b l a d e long c u n c a t e a t the base , 

g labr ous o n bo th faces , s h i n y a b o v e , du l l b e l o w ; w i t h a b o u t 14 l a t e r a l ve ins on e a c h 
s ide of the m i d r i b ; I S to 20 c m . long a n d 0 to 10.5 c m . b r o a d . C a l y x g labrous e x t e r n a l 
l y ; the t u b e i n c l u d i n g the o v a r y a b o u t 2 c m . long ( in the b u d ) , the teeth 0 to 15 
m m . l o n g " ( D e W i l d c m a n , 1907) . 

B e l g i a n C o n g o : K a s a i : B o m b a i c ( E . a n d M . L a u r e n t ) . M i d d l e a n d U p p e r 
C o n g o : E a l a , t y p e l o c a l i t y ( P y n a c r t ; M . L a u r e n t ; v a r i e t y typica); C o q u i l h a t v i l l e 
( M . L a u r e n t ; v a r i e t y subglabra). E a s t e r n C o n g o F o r e s t : Y a m b u y a ( M . L a u r e n t ; 
S o l h c i d ; v a r i e t y subglabra a n d v a r i e t y glabra); A v a k u b i ( J a n u a r y 13, 1914; .1. 
B e q u a e r t ; C o l l . N o . 1917) . f 

D c W i l d e m a n ' s figure of a flowering l ive p l an t (1907, p . 100, fig. 5) 
shows t h a t the v e r y large, so l i ta ry , t e r m i n a l flowers arc pendent . A c 
cording t o the same author , i t belongs to the g roup of R. mallcifera 
( H o o k e r ) , wh ich species, however, differs i n the absence of ant-swell ings, 
the smaller corol la w i t h much denser and longer t o m e n t u m on the tube , 
a n d the v i l l o s i t y o f the s tem. 

Randia physophyl la K . Schumann 
Randia physophylla K . SCHO.MANX, 1S99, E n g l e r ' s B o t . J a h r b . , X X V I I I , pt . I , p . 04 . 

E . D E W I L D E M A N , 1903, ' E t u d e s F l o r e B a s - e t M o y e n - C o n g o , ' I , p . S I ; 1907, 
i b i d . , I I , p p . 74 a n d 104; 1912, i b i d . , I l l , p t . 3 , p . 4 S 7 . T H . A.VD H . D U I I A N D , 
1909, ' S y l l o g e F l o r . C o n g o l . , ' p . 260 . 

" L e a v e s v e r y s h o r t pet io late or suhsess i le , ob long , s h o r t a n d s h a r p l y a c u m i n a t e , 
b r o a d l y c u n c a t e a t t h e base , s u b c o r d a t e a n d n u r i c u l a t c be low, the c a r l c t s e x c a v a t e d 
a n d g l a n d u l a r ; l e a v e s v e r y g labrous on b o t h s ides , res inous a n d v e r y s h i n y . O v a r y , to 
j u d g e f r o m the frui t , globose, g labrous a n d s c a b r o u s . C a l y x t u b u l a r a n d i r r e g u l a r l y 
5- lobed, the lobes eos tate a n d s c a b r o u s . C o r o l l a p e n t a m e r o u s , e a c h of the 5 lobes 
d i v i d e d in the u p p e r p a r t in to o b o v a t c , obtuse , c a r n o s e luc inia; . A n t h e r s c u r v e d , 
b r o a d . S t y l e e x s e r t e d for a l o n g d i s t a n c e o u t of the coro l lar t u b e ; s n b c l a v a t c a n d 
s u l c a t e in i ts u p p e r p a r t . B e r r y globose, c r o w n e d b y the c a l y x . 

" T h e pet iole is h a r d l y 3 to 4 m m . long . T h e b l a d e h a s a l e n g t h of 30 to 3 5 c m . 
a n d a w i d t h in the m i d d l e of 12 to 14 c m . ; i t is crossed on e a c h s ide of the m i d r i b b y 
2 3 to 25 h e a v y l a t e r a l v e i n s , w h i c h are v i s ib le on b o t h u p p e r a n d u n d e r s u r f a c e s ; 
the leaf is s h i n y c h e s t n u t - b r o w n in d r i e d c o n d i t i o n . T h e t w o semig lobosc g l a n d u l a r 
c u p s a t the base of the leaf are 5 m m . deep. T h e g lands of the s t ipu les m u s t secrete 
a n a b u n d a n c e of r e s i n , for i t f a i r l y d r e n c h e s the l eaves a n d forms a c r u s t a t the base 
of the pet iole . T h e c a l y x h a s a l e n g t h of 3 to 3 .5 c m . T h e c o r o l l a is v e r y fleshy, I S 
to 19 c m . long, of w h i c h 15 c m . is the l ength of the tube . T h e s t a m e n s a r c 1.3 e m . 
long . T h e s t y l e exceeds the c o r o l l a r tube b y a b o u t 3 c m . T h e b e r r y h a s a d i a m e t e r 
of 2.5 c m . " ( K . S c h u m a n n , 1S99) . 
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C a m e r o o n : G r a n d B a t a n g a ( D i n k J a g c ) ; B i p i n d i ( Z e n k e r ) . 
B e l g i a n C o n g o : L o w e r C o n g o : K i s a n t u ; L u k a y a ( G i l l e t ) ; S a n d a ( O d d o n ) ; 

K w a n g o R e g i o n ( B u t a y c ) ; L e o p o l d v i l l c ( A p r i l 15, 1915; J . B e q u a e r t ; C o l l . N o . 
7317) . M i d d l e a n d U p p e r C o n g o : I k e l a ( J e s p c r s e n ) ; E a l a ( M . L a u r e n t ) ; L u b i 
( I>escrauwact ) . 

E C O L O G Y OF Randia Lujx 

T h e species was discovered b y L u j a i n 1903 along the Sankuru R i v e r 
i n the Belgian Congo. Accord ing t o D c W i l d e m a n (1904a, p p . 282-284; 
1904b) i t s myrmecodomat i a are ve ry s imi la r to those of R. myrmecophijla 
described i n de ta i l below. T h e y consist of spindle-shaped swellings of the 
internodes, about 2 t o 3 cm. t h i c k and ho l low; one or t w o apertures, i n 
the widest pa r t of the swell ing, lead i n t o the c a v i t y . There are, i n a d d i 
t i o n , on the leaves, i n the axils of the nerves acarodomat ia i n the f o r m of 
smal l pouches. T h e ants found b y D c W i l d e m a n in^ the domat ia of 
Randia Lujx have no t been ident i f ied . 

E C O L O G Y OF Randia myrmecophyla 

On o n l y one occasion d i d I observe th i s species i n the field. A t 
A v a k u b i , i n January , 1914, a specimen was found i n the p r i m i t i v e R a i n 
Forest, i n a ra ther d r y place. I t grew as a bush w i t h v e r y broad and 
long, glabrous, smooth leaves; the blades were as m u c h as 30 c m . l ong 
and 15 c m . wide a n d borne on a petiole sometimes 4 c m . long . T h e large, 
wh i t e , pendent flowers were v e r y s t r i k i n g . T h e p l a n t agreed perfect ly 
i n a l l par t iculars w i t h D c W i l d c m a n ' s descriptions, photographs, a n d 
drawings of R. myrmecophyla. 

T h e myrmecodoma t i a of th i s Randia ( F i g . 93) are qu i t e peculiar , 
being elongate, regular , spindle-shaped swellings on the midd le p o r t i o n 
of the in ternode, and ex tending about ha l f i t s l eng th . These expansions 
seem to occur i n a l l the internodes of the var ious branches, usua l ly 
present one circular aperture, occasionally t w o or three, near the m i d d l e 
of one side, and are inhab i t ed b y ants . A l o n g i t u d i n a l section shows the 
in te r ior of the enlarged pa r t of the in ternode t o consist of a spacious 
cav i t y , 10 t o 12 c m . long and 0 to 7 m m . wide , w h i c h stops a long distance 
f rom the nodes. 

T h e ants I found i n the myrmecodomat i a of the specimens a t A v a 
k u b i belonged to a smal l species of Cremalogastcr recent ly ident i f ied b y 
Santschi as C. rugosa ( A n d r e ) . Each cav i t y apparen t ly contained i t s 
o w n fo rmicary w i t h b rood , and i n m a n y instances was d i v i d e d i n t o a 
series of chambers b y transverse walls of b r o w n , malaxated p i t h ddbris . 
Sometimes one ho l low w o u l d thus be separated i n t o four successive 
compar tments commun ica t i ng b y one or t w o holes pierced th rough the 
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F ig . 93. Randia myrmecophyhk Do Wildcman: a, portion of branch showing swollen internodc 
inhabited by ants; b, longitudinal section of this internodc; e, entrance to cavity; p. partitions built by 
anta. Drawn from life at Avakubi, January. 191-1; one-half natural size. 

p a r t i t i o n s ; even then , there w o u l d usual ly be on ly one external aperture 
t o the d o m a t i u m . B y means of these d i v i d i n g walls the ants undoub ted ly 
make a m u c h more efficient use of the ho l low internodes, for i t has been 
observed t h a t i n such cases the larva; and pupa; arc k e p t t o w a r d the 
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nodes i n the narrower upper and lower stories. Coccids are also common 
companions of the ants i n th is Randia. 

Creinatogaster rngosa is a smal l and t i m i d an t and p robab ly does n o t 
give i t s host m u c h p ro tec t ion . E v e n when the branches con ta in ing 
formicaries arc shaken, the inmates do n o t leave t he i r re t reats . T h e 
specimen near A v a k u b i , t hough set t led b y ants, had i t s leaves b a d l y 
eaten b y phytophagous insects. 

E m . Lau ren t , the discoverer of th is Randia, recognized i t s m y r m e -
cophi ly i n the field. H e found an un iden t i f i ed an t and coccids i n the 
swollen internodes. I am n o t aware t h a t add i t i ona l i n f o r m a t i o n on th i s 
p l a n t has been publ ished since, b u t K o h l i n la ter years has collected f r o m 
i ts doma t i a specimens of Camponotus foraminosus Fore l and Cataulacus 
wcissiSantschi (Fore l , 1916, p p . 427 and 443) . 

E C O L O G Y OF Randia physophylla 

I found a specimen of th is species i n a forest ga l lery near L e o p o l d -
v i l l e , i n A p r i l , 1915. I t was a smal l tree, w i t h v e r y large leaves, abou t 46 
c m . long and 27 c m . wide , on shor t petioles (1 c m . ) . T h e y o u n g leaves, 
before complete expansion, are viscose, be ing covered w i t h a resinous, 
s t i cky substance. T h e large, showy flowers are erect; the i r ca lyx ends 
i n b road lobes; t he corol la , about 26 c m . long , is d i r t y w h i t e i n i t s upper 
p a r t and greenish w h i t e i n the t u b u l a r , lower p o r t i o n . T h e egg-shaped 
f r u i t is 6 c m . long w i t h o u t the persistent calyx, 4 c m . t h i c k , and de
p r ived of r ibs . 

T h i s species has no swellings on i t s branches and the s tem is never 
ho l low nor i nhab i t ed b y ants . A t the base of the leaf-blade ( F i g . 94) , 
on b o t h sides of the m i d r i b , there is an evaginat ion of var iab le size, con
vex on the upper surface of the leaf, b road ly open below. O n some blades 
i t consists of a mere i n f l a t i on of the leaf-base, whereas i n others i t m a y 
be 4 to 6 m m . deep and pouch-l ike , 5 to 8 m m . long and 6 to 7 m m . 
broad. I n a l l cases, however, on l o o k i n g i n t o i t f r o m the under side, 
one f inds i n the b o t t o m , close t o the m i d r i b , a conspicuous pale b r o w n 
g land w h i c h secretes a sweet substance. On some of the leaves o f the 
specimen I examined near Lcopo ldv i l l e , a number of ants, Creinatogaster 
africana. subspecies laurenti v a r i e t y zeta (Fore l ) , had taken possession 
of these distended nectar ia , closing the opening on the under side w i t h a 
t en t of fine, agg lu t ina ted , da rk b r o w n vegetable fibres. F r equen t ly t hey 
were, accompanied b y coccids. Never h a v i n g seen queens or b rood of the 
ants i n the leaf swellings, I can n o t regard these s t ructures as fo rming 
par t of the nest. A n t s of the same v a r i e t y occasionally b u i l d fibrous 
shelters over coccids w h i c h are fixed on the f ru i t s of th is Randia. 
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F r o m the foregoing i t is evident t h a t Randia physophylla is no t a t rue 
m y r m c c o p h y t e i n the sense generally meant b y th i s t e r m . Y e t i t s rela
t ions w i t h ants are no t w i t h o u t interest , for here we have a p r i m i t i v e 
stage leading to the p roduc t ion of t rue ant-pouches such as those o f 
Scaphopetalum Thonneri, Cola Laurentii, and cer ta in South Amer i can 
Melastomaceffi. 

Fig . 01. Randia phutophylU K . Schumann: a. baao oflcaf-bladc with thctwo swellings, seen from 
above, natural size; 6, cross section of this base, one and one-half natural size; the ncctarium is placed 
in n. Drawn from lifo at Lcopoldville, April, 1915. 

Plectronia L i . v x . e u s , 1707, ' M a n t i s s a P l a n t . , ' I , p. 5 2 . K , SCHUMA.WV, in E n g l e r a n d 
P r a n t l , 1 S 9 I , ' D i e N a t t i r l . P f l a n z e n f a m . , ' I V , p t . 4, p. 9 1 . 

Cantkium LAMAIICK, 17S3, ' E n c y c l o p . M e t h o d . , ' I , p . 0 0 2 . H I K I I X , 1S77, in O l i v e r , 
' F l o r a of T r o p i c a l A f r i c a , ' I I I , p . 132. 
S h r u b s o r trees , often c l i m b i n g or c l a m b e r i n g bushes , o c c a s i o n a l l y s p i n o u s , 

w i t h opposi te l eaves a n d b r n n c h e s , a n d a c u m i n a t e s t ipu les f r o m a b r o a d , often s h e a t h -
l i k e base . F r e q u e n t l y some of the b r a n c h e s a r c s a r m e n t o s c , hooked or w i n d i n g ; o r 
the p l a n t e m i t s w h i p - l i k e shoots , often m a n y meter s long , s o m e w h a t compressed , leaf
less or w i t h s m a l l l eaves , f u r n i s h e d w i t h h e a v y , m o r e or lass r e c u r v e d sp ines ; these 
shoot s t r a i l a l o n g the g r o u n d o r w o r k the i r w a y u p the trees . F l o w e r s s m a l l , a x i l l a r y , 
i n dense c y m e s or u m b e l s , or s h o r t p a n i c l e s or c lus ters . C a l y x - t u b e shor t , t u r b i n a t e , 
c a m p a n u l a t c , o r h e m i s p h e r i c a l ; l i m b s h o r t , 4- or 5- toothcd o r cleft, or s u b t r u n c a t c , 
d e c i d u o u s . C o r o l l a c o r i a c e o u s : tube r a t h e r short , exceeding the c a l y x , g labrous o u t 
s ide , h a i r y w i t h n r i n g of dcf lexed pi lose h a i r s or r a r e l y g labrous ins ide ; t h r o a t r a t h e r 
c o n s t r i c t e d or d i l a t e d , often b e a r d e d ; lolscs 4 or 5, r a r e l y G, o v a t e or l a n c e o l a t e , r e -
flexed, u s u a l l y g labrous , v a l v a t e in the b u d ( t o w a r d the apex s o m e t i m e s i n d u p l i c a t c -
v a l v a t e ) . S t a m e n s 4 o r 5, r a r e l y 0, exser ted , inser ted a t the m o u t h of the c o r o l l a ; 
f i laments s h o r t ; a n t h e r s ova te , o r o v a l , or lanceo late , a c u t e or obtuse , u s u a l l y s u b -
sag i t ta te a t the base , as a r u l e g labrous , fixed a t the b a c k . O v a r y 2 -ce l l cd , f l e shy . 
S t y l e f lexuous, filiform or t h i c k e n e d , exserted or e q u a l l i n g the coro l la , u s u a l l y g l a 
b r o u s . S t i g m a c a p i t a t e , c a l y p t r i f o r m or m i t r e - s h a p e d , somet imes bifid a t the t ip , 
often s i l i ca te . O v u l e s s o l i t a r y , pendulous , o r t h o t r o p o u s , the m i c r o p y l e d i r e c t e d 
u p w a r d . F r u i t a d r u p e , d i d y m o u s , s u b d i m i d i a t c , or globose, 2-ce l lcd o r b y a b o r 
t ion 1-celled; s tones 2 or 1, s o m e t i m e s s u b r u g o s c . Seeds pendulous , s o l i t a r y , n e a r l y 
s t ra ight or c u r v e d , s o m e t i m e s l i cn t into the form of a horseshoe r o u n d the p l a c e n t a ; 
tes ta m e m b r a n o u s ; a l b u m e n fleshy, s o m e t i m e s r u m i n a t e d ; e m b r y o c y l i n d r i c a l , 
n e a r l y s tra ight or c u r v e d , ax i l e ; co ty l edons shor t , rad ic l e super ior . 

P L E C T R O N I A L innams 
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Plectronia is a close re la t ive o f Vangueria Jussicu, b u t the l a t t e r has 
a three- to five-celled o v a r y and a drupe con ta in ing three t o five one-
seeded stones or consist ing of one three- t o five-celled stone. M a n y 
species of the genus Psychotria Linnscus, too, assume appearance a n d 
manner of g r o w t h o f cer ta in Plcctro?iix, b u t differ i n the ovule be ing 
erect, anatropous, w i t h the mic ropy le opening d o w n w a r d , and i n the 
infer ior radicle of the e m b r y o ; on th is account Psychotria is placed i n a 
different t r i be of the I lubiacca; . 

Plectronia is one of the largest genera of i t s f a m i l y , some 200 species 
hav ing been described f r o m the t rop i ca l and subt rop ica l par ts of the O l d 
W o r l d . A b o u t 150 species are k n o w n f r o m Afr ica and of these t w e n t y -
four have been recorded f r o m the Belgian Congo. T h o u g h o n l y three of 
the Af r i can species have so far been ment ioned as associated w i t h ants , 
1 suspect, f rom 1113' observations i n the Congo, t h a t m a n y others w i l l 
t u r n ou t t o be myrmccophy tes . 

P l e c t r o n i a c o n n a t a D e W i l d e m a n and D u r a n d 
Plectronia connata E . D K W I L D E M A N AND T H . D U R A N D , 1899, B u l l . S o c . B o t . B c l g i q u e , 

X X X V I I I , 2 . p. 2 0 1 ; 1901, 'Re l iqu iae D e w c v r e a n a ? , ' p . 122. fi. D E W I L D E 
MAN, 1 9 3 4 , ' E t u d e s F l o r e B a s - e t Moyen-Congo,' I , p t . 2 , p . 204; 1912, i b i d . , I l l , 
p t . 3 , p . 4 S S . I I . K O H L , 1909, X a t u r u . OfTenbarung , L V , p p . 1 0 1 - 1 6 2 . 
" T r e e or s h r u b . B r a n c h e s m o r e or less terete , g labrous , i n e r m . L e a v e s oppos i t e ; 

pet iolate , t h e petiole 1 to 1.5 c m . long; ova te - e l l ip t i c ; d a r k green a n d s p a r s e l y p i lose 
e s p e c i a l l y on the ve ins on the up[>er f ide, on the u n d e r s ide b r o w n a n d pa ler in d r i e d 
c o n d i t i o n , s p a r s e l y pi lose e spec ia l ly on the v e i n s : the b l a d e more o r less d e c u r r c n t 
a l o n g the pet iole; a b r u p t l y a n d short a c u m i n a t e a t the apex , the a c u m e n about. 5 
m m . long; r o u n d e d a t the b a s e ; 7.5 to 10 c m . long a n d 4 to 5 c m . b r o a d ; on e a c h s ide 
w i t h a l x n i t 7 l a t e r a l ve ins , w h i c h a n a s t o m o s e in c u r v e s Ix-forc the m a r g i n a n d a r c u n i t e d 
w i t h the s m a l l e r ve ins . S t i p u l e s soon dec iduous . Inf lorescences a x i l l a r y , 3 to 4 c m . 
long a n d a l x n i t 3 .5 c m . b r o a d , opposi te , d i c h o t o m o u s , b r a c t c a t e a t the base of t h e 
d i cho tomies ; the b r a c t s more or less b r o a d l y c o n n a t e a t the base , o v a t e - a c u t e , 3 to 
4 m m . long . F l o w e r s pedice l la te , the pedicel a l x i u t 3 m m . long . C a l y x c a m p a n u l a t e . 
5- toothed, the teeth s h o r t . C o r o l l a 5-lolxwI; the t u b e 2.5 m m . long a n d a b o u t the 
m i d d l e 1.5 m m . b r o a d ; the lobes ref lcxed, alx»ut2 m m . long a n d 1 m m . b r o a d . o v a t e -
acute . S t a m e n s 5, not e x s c r t e d ; the f i laments shor t . S t y l e filiform, e x s c r t e d over a 
long d i s t a n r e , a l x n i t 1 r i n . long, g labrous; the s t i g m a r a p i t a t e , shor t l obu la te a t t h e 
apex , about 0.5 m m . t h i c k " ( D e W i l d e m a n a n d D u r a n d , 1S99) . 

B e l g i a n C o n g o : L o w e r C o n g o : Sere R i v e r ( B u t a y e ) . M i d d l e a n d U p i x r C o n g o : 
Bo leng i ( M . L a u r e n t ) ; L i k i m i ( M a l c h n i r ) : I / > m a m i R i v e r , t y p e l o c a l i t y ( D e w e v r e ) . 

Thi s species is easily recognized b y the un i t ed bracts w h i c h fo rm a 
sheath at the base of the ramificat ions i n the flower panicles. Acco rd ing 
to M a r c e l Lauren t , the natives at Bolengi ca l l th is p lan t " B o k a 11a 
p o m b o " wh ich means " a n t - v i l l a g e . " I t is possibly one of the m y r m o -
cophilous members of the genus, and has therefore been included here. 
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Plect ronia glabrif lora ( H i e r n ) 
Plectronia glabriflora ( i l i E i t x ) K . SCHUMANN, 1895, in E n g l e r , ' P f l a n z c n w c l t O s t -

a fr ikns , ' C , p. 3 S 0 . I I . K H A U S E , 1911, ' W i s s . E r g e b n . D c u t s c l i . Z e n t r . A f r . K x p . 
( 1 9 0 7 - 1 9 0 8 ) , ' I I , p . 320. 

Canthium glabrijlontm H I E I I N , 1S77, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p . 110; 
1S98, ' C a t a l o g u e A f r . P l u n t s W e l w i t s c h , ' I I , p . 474 . K . SCHUMANN, 1S91, H e r . 
D c u t s c l i . Hot . C o s . , I X , p p . G l - 0 2 . I I . K n i u . , 1909, X a t u r u . Of f enbarung , L V , 
p. 162. 

Canthium polycarpum SCHWEINKI'IITU M s s . , 1877, ex I H c r n , in O l i v e r , ' F l o r a of 
T r o p i c a l A f r i c a , ' I I I . p. 139. 
" A n u n a r m e d tree, 40 to 50 feet h igh , w i t h p a l m - l i k e h a b i t u s ; b r a n c h e s e r e c t -

p a t e n t , o b t u s e l y a n g u l a r , g labrous o r s o m e w h a t h i s p i d . l e a v e s o v a l , s h o r t l y a n d 
a b r u p t l y a c u m i n a t e , w i t h a b r o a d s o m e w h a t e x c a v a t e d base , t h i n l y cor iaceous , 
s c a b r o u s - h i s p i d or g l a b r a t c above , t u r n i n g r e d d i s h w h e n d r y , m o r e or less h i s p i d on 
the v e i n s b e n e a t h , 3 to 5 b y 1}^ to - % i n . ; l a t e r a l v e i n s a b o u t 7 to 8 p a i r s ; pet iole % 
to % i n . , h i s p i d or g l a b r a t c ; s t ipules o v a t e , % to % i n . long . F l o w e r s % i n . l ong ( e x c l u 
s i v e of the s t y l e ) , o n s h o r t p u b e r u l o u s o r g l a b r a t c pedicels , m a n y together, in dense 
d i c h o t o m o u s glolxise pan ic l e s of 1 to 1% i n . d i a m e t e r ; c o m m o n pedunc le g l a b r a t c o r 
p u b e r u l o u s , s h o r t o r r a n g i n g u p to % i n . , s p r e a d i n g , s o m e t i m e s u n i l a t e r a l . C a l y x -
t u b e g l a b r o u s ; l i m b t r u n c a t e or o b s c u r e l y too thed , g labrous o r c i l i o la tc . C o r o l l a 
g l a b r o u s outs ide , b e a r d e d ins ide ; lobes 5, subobtuse . D i s k g labrous . S t i g m a e lon-
g a t c - c a l y p t r i f o r m , m u c h exserted " ( I l i e r n , 1877) . 

S a n T h o m e : a t 1000 feet ( M a n n : W c l w i t s c h ) . 
S o u t h e r n N i g e r i a : O l d C a l a b a r ( \ V . C . T h o m s o n ) . 
C a m e r o o n : B a r o m b i ( P r e u s s ) . 
B e l g i a n C o n g o : K v \ i d j w i I s l a n d n e a r M g a t u r o in the forest ( M i l d b r a e d ) . N o r t h 

e a s t e r n B e g i o n : N a b a m b i s s o R i v e r in the X i a m - X i a m C o u n t r y ( S c h w e i n f u r t h ) . 
A n g o l a : M a l a n g c ( B u e h n e r ) . 

Preuss, who observed th is species i n Cameroon, calls i t an " a n t -
p l a n t . " Acco rd ing t o Schumann (1891), the ants l i v e inside the ho l low 
stem and p r o b a b l y also i n the hor izon ta l branches. N o other observa
t ions have been made on th is f o r m and i t s descr ipt ion is reproduced here 
chiefly on account of i t s possible i d e n t i t y w i t h P. Laurentii. 

Plectronia L a u r e n t i i D e W i l d e m a n 
Plectronia Laurentii £ . D E W I L D E M A N , 1900, ' M i s s i o n E m i l e L a u r e n t , ' I I I , p p . . 

2 9 4 - 2 9 0 , P i s . x c v m - x c i x ; 1907, ' E t u d e s F l o r e B a s - c t M o y c n - C o n g o , ' I I , 
p t . 2, p . 174; 1908, i b i d . , I I , p t . 3 , p . 348; 1910, i b i d . , I l l , p t . 2 , p . 294 . T H . A N D 
I I . D U R A N D , 1909, ' S y l l o g c F l o r . C o n g o ! . , ' p . 268. I I . K O U L , 1909, N a t u r u . 
O f f e n b a r u n g , L V , p p . 1 0 0 - 1 6 1 . 

" S h r u b r e a c h i n g a h e i g h t of a b o u t 2 .25 m . , w i t h q u a d r a n g u l a r s t e m s s h o w i n g 
oppos i te t h e l eaves a groove p i erced w i t h openings w h i c h a l l o w a n t s to enter the i n t e r -
noda l c a v i t y . B r a n c h e s s p r e a d i n g , g labrous w h e n fu l l -grown. L e a v e s o p p p o s i t e , 
p e t i o l a t c ; the pet iole r e a c h i n g a l ength of 2 to 3 c m . , c i l ia te on the s ides ; the b l a d e 
w e d g e - s h a p e d , r o u n d e d or a l m o s t s u b c o r d a t c a t t h e base, v e r y b r o a d l y c u n c a t e or 
a c u m i n a t e a t the a]>cx, m o r e or less cor iaceous , 7 to 2S c m . long a n d 6 to 1 6 c m . b r o a d , 
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w i t h S to 12 l a t e r a l ve ins .on e a c h s ide of the m i d r i b . L e a f - b l a d e w i t h s c a t t e r e d h a i r s , 
appressed on the u p p e r s ide , s o m e w h a t m o r e a b u n d a n t on the u n d e r side, e spec ia l ly on 
the ve ins , w h i c h are v i l lose , s c a b r o u s , a n d c i l ia te on the m a r g i n s . S t i p u l e s t r i a n g u l a r , 
i t i b a p i c u l a t c , a b o u t 1 c m . long . Inf lorescences a x i l l a r y , opposi te , r e a c h i n g a l e n g t h 
of 5 to G c m . a n d a b o u t e q u a l l y b r o a d . C o m m o n p e d u n c l e s h o r t , g labrous , 3 t o S m m . 
long, w i t h d i c h o t o m o u s rami f i ca t ions w h i c h b e a r be low e a c h b i f u r c a t i o n a m o r e o r less 
regular r i n g of bracteo les . F l o w e r s fasc icu la te a t the e n d of the r a m i f i c a t i o n s ; 
the pedicel shor t , s l ender , a c c r e s c e n t on the f ru i t a n d s o m e t i m e s r e a c h i n g a l e n g t h of 
5 m m . C a l y x w i t h feebly w i d e n e d l i m b , super f i c ia l ly d e n t i c u l a t e , g labrous . C o r o l l a 
a l x n i t 2 m m . long, g labrous e x t e r n a l l y , w i t h 5 lobes. S t y l e u n k n o w n i n a d u l t c o n d i t i o n . 
F r u i t f lattened, s u b r e n i f o n n , G m m . h i g h , 9 m m . b r o a d , a n d 4 m m . t h i c k , s o m e t i m e s 
one-ce l l ed b y a b o r t i o n " ( D e W i l d e m a n , 190G). 

B e l g i a n C o n g o : M i d d l e a n d U p p e r C o n g o : B o k a l a ; I r e b u ; C h u m b i r i ; B o l e n g i ; 
K a l a ( M . L a u r e n t ) ; L u k o l e l a ( P y n a e r t ) ; B o l o m b o ; X o u v e l l e - A n v e r s ; M a l c m a ( E . 
a n d M . L a u r e n t ) . E a s t e r n C o n g o F o r e s t : R o m e e ( I I . K o h l ) ; T s h o p o R i v e r n e a r 
S t a n l e y v i l l e ( M a r c h G, 1915; J . B e q u a e r t ; C o l l . N o . 7 0 4 2 ) ; b e t w e e n W a l i k a l e a n d 
L u b u t u (v i l lage of P a l e , J a n u a r y 12, 1915; J . B e q u a e r t ; C o l l . N o . 6 5 S 5 ) ; P a k u 
( S e r e t ) . 

I t w o u l d seem f r o m the descr ipt ion t h a t Plectronia. glabriflora, 
( H i e r n ) is ra ther closely al l ied t o , i f n o t iden t ica l w i t h , P. Laurentii; 
i t is h a r d l y to be expected t h a t a p l a n t so c o m m o n l y f o u n d t h roughou t 
the Congo Basin is absent f r o m Cameroon and Ango la . 

E C O L O G Y OF Plectronia Laurentii 

T h e fo l lowing notes were made on specimens i n the forest region 
between W a l i k a l e a n d L u b u t u (near the v i l lage of Pale, January , 1915; 
C o l l . N o . G585) and a long the Tshopo R i v e r near S tan leyvi l l e ( M a r c h , 
1915; C o l l . N o . 7042) . T h i s p l a n t is a bush or smal l tree, about 4 t o 7 
meters h igh , w i t h an erect, s t ra igh t t r u n k , bear ing f r o m a shor t distance 
above the g round regular ly opposite, near ly hor i zon ta l branches. T h e 
most s t r i k i n g feature is the squareness of the l imbs w h i c h , on the younger 
parts of the p lan t , show four v e r y pronounced l o n g i t u d i n a l grooves i n t e r 
rup ted a t the nodes o n l y . Above the nodes, where the m y r m e c o d o m a t i a 
are located, the depressions expand i n t o four b road , flat sides, the stem 
being almost regular ly square on a cross-section. Older branches of ten 
become more c y l i n d r i c a l , on ly s l ight traces of the l o n g i t u d i n a l furrows 
being lef t . T h e leaves are shor t pc t io la te , large and broad , as m u c h as 
2S c m . long and 1G c m . wide . T h e stipules drop off ear ly . W h i l e the 
s ta lk and l imbs arc glabrous and smooth , the leaves arc s l i gh t ly h a i r y and 
somewhat rough . 

B o t h the t m n k and la tera l branches of P. Laurentii were inhab i t ed 
b y ants, of the f o r m Creinatogaster africana subspecies laurenti (Fore l ) 
i n the case of the specimens f rom the Tshopo R ive r , and of the v a r i e t y 
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Fig. 05. PUdronia Laurentii Do Wildeman: a, portion of branch with swcllirg above node in
habited by anta, allowing apcrturca (e) to the domatium; 6, longitudinal section of this myrrnec edema-
tium. Drawn from life at Talc, between Walikalc and Lubutu, January, 1915; natural site. 

zeta (Fore l ) of t h a t race i n those found between W a l i k a l c and L u b u t u . 
T h e older stalks of the p lants are no t much swollen, b u t the medu l l a ry 
cy l inder is almost comple te ly excavated, even the pa r t i t ions a t the nodes 
being occasionally perforated. I n younger branches the var ious m y r m c -
codomat ia are more d i s t i n c t ; they are then modera te ly pronounced, 
quadrangular swellings, w i t h the flat sides separated b y s l i gh t ly raised, 
obtuse ridges ( F i g . 95a and b). T h e y usual ly extend the basal t w o - t h i r d s 
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of each in ternode and v e r y g radua l ly disappear i n the upper pa r t t o w a r d 
the node. T h e in t e rna l c a v i t y is qu i t e spacious, 6 to 7 c m . long and 10 
to 15 m m . wide . A n examina t ion of v e r y y o u n g shoots shows t h a t the 
swellings are no rma l product ions o f the p l a n t and t h a t the cavit ies 
or ig inate th rough the d r y i n g of the p i t h before the ants gnaw apertures. 
Ho l lows inhab i t ed b y these insects present a number of smal l , c i rcu la r 
ex i t holes, wh ich i n m y specimens were common ly located on any one of 
the sides. Accord ing t o K o h l (1909, p . 101), t hey arc placed on t he 
surfaces facing the lower leaf pair , b u t th i s is far f rom be ing the rule . 
M a n y swellings, especially on the younger branches, have o n l y one 
aper ture ; more c o m m o n l y there are 2 to 4 entrances to each c a v i t y , 
and i n some cases as m a n y as 12 to 15. 

A t least on the younger por t ions o f the p lan t , every d o m a t i u m con
ta ins a complete a n t colony, w i t h a queen, workers , a n d brood . F r e 
quen t ly coccids also arc present and those found b y K o h l near Stanley
v i l l e , together w i t h Creinatogaster, i n the swellings of P. Laurentii have 
been described by Newstead (1910, p . 18) as Hcmilecanium recurvatum. 
A number of such scale insects were also fixed on the outer surface of the 
stem, especially near the nodes, w i t h i n tents of plant-fibres b u i l t by the 
ants and often commun ica t i ng w i t h the i r cavit ies . K o h l (1909, p . 1G1) 
fur ther ment ions t h a t some of the internodes o f a Plectronia i n t h a t 
loca l i ty were occupied b y smal l , w h i t e caterpil lars, whi le others were 
inhab i t ed b y ants . 

Plectronia Laurentii was discovered a t var ious places a long the banks 
of the M i d d l e and Upper Congo b y E m . Lau ren t , who has g iven i n his 
field-notes a good account of i ts relat ions w i t h ants ( D c W i l d e m a n , 1900, 
pp . 291-290) . M u c h add i t i ona l i n f o r m a t i o n on th i s species has been 
published b y I I . K o h l (1909, p p . 100-101). These observat ions agree i n 
most details w i t h mine . 

T h e ants, a l l of the genus Creinatogaster, found associated w i t h P . 
Laurentii arc ev iden t ly facu l ta t ive inhab i t an t s of these plants . T h e f o l 
l owing forms have been recorded thus fa r : 

Creinatogaster africana ( M a y r ) , va r i e ty . Belgian Congo; f o u n d b y 
E m . L a u r e n t ( K o h l , 1909, p . 161). 

C. africana subspecies laurenli (Fore l ) . F o u n d b y L a u r e n t a t 
Boka la ( K o h l , 1909, p . 160), b y K o h l a t Isangi and Stan leyvi l l e (Fore l , 
1909, p . 60), and b y myself near the Tshopo R ive r . 

C. africana subspecies laurenli v a r i e t y zcta (Fore l ) . Between W a l i 
kale and L u b u t u ( J . Bequaer t ) and i n the Congo ( K o h l ; see Fore l , 1909, 
p . 70) . 
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C. africana subspecies wtnklcri (Fore l ) . Belgian Congo ( K o h l ; sec 
Fore l , 1909, p . 69) . 

C. africana subspecies winklcri v a r i e t y fickendcyi (Fo re l ) . W i t h re
gard to th i s v a r i e t y Fo re l (1910, pp . 409-410) wr i t e s : 

K o h l h a s co l l ec ted v a r i o u s Conns t r a n s i t i o n a l I x H w c c n the r a c e tnnklcri a n d the 
v a r i e t y fickendeyi, on one occas ion in a nest , p r o b a b l y u s u r p e d , of Telramorium aculea-
tum, a l so i n m y r m e c o p h i l o u s p l a n t s or in t e n n i t a r i a . H i s N o . OS b e a r s the fo l lowing 
in teres t ing r e m a r k : " A n t f r o m p l a n t s . L i v e s in a n d on the i n y r m c c o p h y t c Plec
tronia Laurentii D e W i l d c m a n . F i v e meters a l x w c the g r o u n d the t r u n k l>orc a c a r t o n 
nest , 40 to 50 c m . h igh , of th i s a n t . B u t i t inhabit"! a t the s a m e t i m e a l l the h o l l o w 
b r a n c h e s of the p l a n t . M n k a n g a on the O k i a v o R i v e r . " O n e m a y c o n c l u d e f r o m th i s 
t h a t there is no abso lute c o n t r a s t be tween the c a r t o n nes t of buehneri a n d the habit, 
of l i v i n g in ho l low s t a l k s . 

ECOUDOY OP U N I D E N T I F I E D A F H I C A N S P E C I E S OF Plectronia 

I n add i t i on t o the species j u s t s tudied, I have found cau l ina ry 
swellings i nhab i t ed b y ants on a number of rubiaceous plants w h i c h are 
prov is iona l ly regarded as belonging t o the genus Plectronia. I t is pos
sible, however, t h a t one or more m a y be species of related genera, such as 
V»7igucria, Gruviilea, or Psycholria. A t any rate , I have been unable to 
i d e n t i f y t hem w i t h any of the described Af r i can Rubiaceae and they m a y 
even represent forms new to science. T h e i r correct iden t i f ica t ion w i l l 
undoub ted ly be made la ter when the s tudy of m y he rba r ium, now i n the 
hands of M r . D o W i l d c m a n , D i rec to r ot the Brussels Bo tan i c Garden , is 
more advanced. 

Plectronia species A . — T h i s species was first observed on the forested 
banks of the A r u w i m i R ive r near the vi l lage of Bafwal ipa , between 
B o m i l i and A v a k u b i (December 29, 1913; C o l l . N o . 1690). I t also 
occurred i n the I t u r i Forest , near the vi l lage of Te te , between Penge and 
I r u r n u (February 22, 1914; C o l l . N o . 2567), and , i n company w i t h M r . 
L a n g , I came across i t again a long t h e Tshopo R i v e r near S tan leyv i l l e 
( M a r c h G, 1915; C o l l . N o . 7043). I t is a c l i m b i n g , much-branched bush 
of the forest, w i t h simple, opposite, shor t pc t io la tc or subscssile leaves, 
w h i c h are asymmet r i c and cordate a t the base. There were no thorns or 
spines on the specimens I examined. T h e ent i re plant—leaves and stems 
—is a b u n d a n t l y covered w i t h long, erect, b rownish hairs. T h e flowers arc 
smal l and clustered i n corymbs i n the axils of the leaves. 

M y r m e c o d o m a t i a ( F i g . 9G) arc found on some of the branches o n l y . 
T h e y consist of spindle-shaped swellings on the lower t h i r d of an in t e r 
nodc, are abou t 30 m m . l ong and 8 m m . t h i c k , and placed immed ia t e ly 
above the node. The d o m a t i u m is a spacious, ra ther th in -wa l l ed c a v i t y . 
W h e n i n h a b i t e d , i t is a lmost w h o l l y cleaned of medu l l a ry tissue and com-
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nninicatea w i t h the outside b y means of a broad , i r regular aper ture , 
placed about the midd le of the swel l ing . I t was noticeable t h a t leaves a t 
the base of the expanded area are shorter and more heart-shaped than 
elsewhere on the p l an t . I n th is case, too, the enlargements are n o r m a l 
product ions and the i r inner c a v i t y originates t h r o u g h the d r y i n g of the 
p i t h and w i t h o u t the agency of ants . 

M r . L a n g collected specimens of Calaulacus 
trwgaordhi v a r i e t y plcclronix Wheeler i n domat i a 
of th is species a long the Tshopo R ive r , whi le I 
found a few workers of Engramma kohli Fore l i n 
o ther swellings of the same p lan t . 

Plectronia species B . — I obta ined th is Plec
tronia i n the R a i n Forest near A v a k u b i ( January 
10, 1914; C o l l . N o . 1871) and Penge (February 
14, 1914; C o l l . N o . 247S), i n b o t h cases on the 
banks of the I t u r i R i v e r . I t is a creeper whose 
m a i n stem, about 20 m m . t h i c k near the g r o u n d , 
hangs freely i n t rue l iana-fashion between the 
bushes, whi le the branched upper pa r t spreads i t s 
leaves over the crowns o f low trees and under
g r o w t h . E v i d e n t l y closely related to the pre
ceding fo rm (species A ) , i t differs chiefly i n being 
more sparsely h a i r y , and i n h a v i n g m y r m e c o 
doma t i a of another shape. Fu r the rmore , the m a i n 
s t a lk bears a t the nodes s t rong thorns placed i n 
pairs and fo rmed b y the hardened bases of 
aborted branches. 

I n th is species ants i n h a b i t the th ickened m a i n s tem, as wel l as t h e 
branches. O n the l a t t e r the myrmeeodomat i a ( F i g . 97a) are elongate, 
spindle-shaped swellings of the nodal region, ex tending about as far 
below as above the node. T h e y are a lmost comple te ly excavated and 
ra ther t h i n - w a l l e d ; the i r i n t e rna l c av i t y is 9 to 11 c m . long , S to 10 m m . 
wide , and even extends a short distance i n t o the s l i gh t ly swollen bases 
of the opposite branches. I n this case too the expansions are n o r m a l l y 
present on the p l an t and the i r medu l l a ry tissue soon dries up , the ants 
merely p ierc ing the orifices and r emov ing the remains of p i t h . W h e n 
occupied b y these insects, the domat ia usual ly haven number o f apertures, 
placed above the node i n an i r regular , l o n g i t u d i n a l r o w ; there is often 
an exi t hole also a t the enlarged base of the side twigs . E v e n the nodes 
of the m a i n s talk ( F i g . 9G6) are tenanted b u t , o w i n g to the t h i c k e n i n g o f 

Fig. 90. Plectronia, species 
A. Portion of branch Sn 
longitudinal section, showing 
a domatium occupied by ants: 
e, aperture leading into the 
cavity. Drawn from life at 
Bafwalipa, between Bomili 
and Avakubi, December, 1913; 
natural size. 
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F i g . 07. Plectronia species 11; a, port ion of younger branch in longitudinal acetion, showing myrmc-
codomatium at the node which also extends into the baac of the lateral ramification; b, port ion of main 
atalk, allowing shape of domatiura i n older parts of p lan t ; e, apertures leading into the cavi ty . D r a w n 
from life at Avakub i , January, 1914; natural size. 

the woody cyl inder , are b u t s l i gh t ly or no t a t a l l swollen and the i r inner 
c a v i t y is m u c h reduced (3 t o 4 c m . long, 5 t o 7 m m . w i d e ) ; t hey usual ly 
present t w o openings placed on a c ra te r i form elevat ion, one above each 
of the nodal tho rns . F requen t ly there are scars of o ther perforat ions 
wh ich have been closed b y callus g r o w t h . 

T h e ants found inside th is Ptectronia belonged i n b o t h localities to a 
smal l , unident i f ied species of Crematogasier w h i c h can h a r d l y g ive p r o -
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tec t ion t o i t s host . E v e n though most o f the domat i a were i n h a b i t e d , 
the leaves had been eaten b y caterpi l lars and b o t h y o u n g branches and 
leaves bore numerous insect galls—elongate, pear-shaped swellings end
i n g in a recurved t a i l - l i ke apex and on one side of the t a i l w i t h a sma l l 
ex i t hole leading i n t o a cen t ra l chamber ; the i r outer surface covered 
w i t h many erect, brownish-red hairs ; a l l the galls seen were e m p t y . 

Plectronia species C . — I n the S c m l i k i 
Forest , near Lesse (June 15, 1914; C o l l . 
N o . 4753), I came across a creeper whose 
m a n y hanging branches had covered the 
bushes a t the edge of a clear ing. I t is per
haps specifically iden t i ca l w i t h the preceding 
f o r m (species B ) , possessing mos t of i t s gen
eral charaters. Y e t the domat i a are suffi
c ien t ly different i n shape to deserve separate 
descr ip t ion. 

T h e ant-swell ings ( F i g . 98) are shor t 
and b road ly spindle-shaped, and occupy the 
lower p a r t o f t he internodes of mos t of t he 
branches. T h e inner c a v i t y is ve ry spacious, 
G to 8 c m . long and 15 to 20 m m . wide , con
t inues a l i t t l e below the node, and extends 
also i n t o the s l i gh t ly swollen bases o f the 
side branches. A pecu l i a r i ty of th i s Plectronia 
is t h a t the doma t i a lack c i rcular apertures, 
b u t communica te w i t h the outside b y 
means of t w o long sl i ts , placed opposite each o ther i n the upper p a r t o f 
the swel l ing, above each of the side branches. Of ten these openings arc 
p a r t l y closed b y callus g r o w t h . T h e p l an t a t Lesse was i nhab i t ed b y 
populous colonies of a smal l Crematogasier w i t h a queen, numerous w o r k 
ers, and brood a t var ious stages; also eoccids w h i c h were fixed on the c a l 
lus tissue near the inner m a r g i n of the s l i ts . 

F i g . 98. PUdronia species C. 
Longi tudina l section of swollen node 
inhabited b y ants: e, callus g r o w t h 
bordering the a l i i which leads in to 
the cav i ty ; c, eoccids attached to 
inner walls. D r a w n from life at 
Lease, June 1914; natural size. 

C U V I E R A de Candol le 
Cuviera A . DK C A N D O L L E , 1 8 0 7 , A n n . Mas. P a r i s , I X , p . 2 2 2 ; 1 S 3 0 , ' P r o d r o n i u s 

I l c g n . V c g c t . , ' I V , p . 4 G S . H i E i i x , 1 S 7 7 , in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' 
I I I , p . I S O . K . SCHUMANN, 1 S 9 1 , in K n g l c r a n d P r a n t l , ' D i e N a t u r l . P f l a n z e n 
f a n i . , ' I V , p t . 4 , p . 9t . 

G l a b r o u s s h r u b s o r s m a l l trees, r a r e l y w i t h p u b c n i l c n t y o u n g b r a n c h e s . L e a v e s 
usua l ly large , b r o a d l y o v a t e , ent i re , opposi te , cor iaceous o r l e a t h e r y ; s t ipu le s a p i c u -
l a t c , u n i t e d in to a s h o r t s h c e t h l i e twecn the bases of the pet io les . F l o w e r s p o l y g a -
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mons , w i t h large fol iaceous bracteo les , in m a n y - f l o w e r e d , a x i l l a r y panic le s . S e p a l s 
3 to .5, a lmost free or s h o r t l y un i t ed at the ha.se, fol iaceous, s p r e a d i n g , often u n e q u a l , 
pers i s tent , m u c h longer t h a n the peta l s . C o r o l l a h y p o c r a t e r i f o r m , w i t h a s h o r t , 
s t ra ight tube furn i shed ins ide w i t h a r i n g of deflexed h a i r s , a n d large , Meshy lobes . 
S t a m e n s 5, exscr t ed , p l a c e d on the m o u t h of the coro l lar tube . O v a r y 3 - or 5 -ce l l cd , 
e a c h cel l w i t h one o v u l e . O v u l e sus [ i endcd , w i t h u p p e r m i c r o p y l e a n d f lat tened 
fun icu lus . S t y l e w i t h a semiglolxise , ca |>-shapcd or m u s h r o o m - s h a p e d , s i l i ca te s t i g 
m a . F r u i t mi o l m v a t e d r u p e , often obl ique or falcate , d i s t i n c t l y r i b l i e d , w i t h 3 to 5 
seeds. 

M a p 46. Dis t r ibu t ion of Cunrra , a genus of myrmccophytie plants. 

Cuviera is a s t r i c t l y Af r i can genus, o l w h i c h fourteen species have 
been described. I t s general d i s t r i b u t i o n is shown on M a p 4G. T h e geno
type , C. acutijlora de Candolle , is found i n U p p e r Guinea. O n l y one 
f o r m , C. australis K . Schumann, has been desciibed f rom South A f r i c a . 
A l l the others occur w i t h i n the l i m i t s of Engler ' s Western Forest 
Province, ei ther i n the R a i n Forest proper or on the forested r ive r banks 
of the ad jo in ing Savannah, below 3000 feet. W i t h the possible excep
t ion of C. australis, a l l the members of the genus m a y be myrmccophytes 

http://ha.se
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and thei r descriptions have, therefore, been reproduced here. Some of 
these so-called species are perhaps mere synonyms. 

C u v i e r a a c u t i f l o r a de Candollc 
CuvieT3 aeutiflora A . DE C A N D O I X E . I S O " , A n n . M u s . P a r i s , I X , p. 2 2 2 ; 1S30, ' P r o 

d r o n i u s H e g n . V e g c t . , ' I V , p . 4 0 S . BENTHAM AND H O O K E H , I S 4 9 , ' X i g e r F l o r a , ' 
p . 407 . IIiKHN, 1S77, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p . 150. 

Cuviera africana S P R E N G E L , 1S25, ' S y s t . V c g c t . . ' I , p . 700 . 

" A g labrous s h r u b , 15 to 20 ft. h i g h . B r a n c h e s terete., d i v a r i c a t e , s u p r a - a x i l 
l a r y . I -eaves ova l -ob long , a c u m i n a t e , s u b e q u a l a n d r o u n d e d or s o m e w h a t n a r r o w e d 
at the base, cor iaceous , glossy, r a t h e r or s c a r c e l y pa ler benea th , 4 to 10 b y 1 % to 4 i n . ; 
some 4 to G i n . w i d e ( B e n t h a m ) ; l a t e r a l v e i n s a l iout 0 to 10 pa ir s , no t c o n s p i c u o u s ; 
l>ctiolc Js to % i n . ; s t ipules ova te , a p i c u l a t c , J j i n . long , c o n n a t e a n d s h e a t h i n g below, 
keeled, h a i r y w i t h i n . F l o w e r s greenish , % to % i n . long in b u d , on shor t , s l e n d e r 
l i ed irc l s , v e r y n u m e r o u s , in a m p l e , d i v a r i c a t e l y b r a n c h e d , r a t h e r lax , a x i l l a r y a n d 
t e r m i n a l , s h o r t l y p e d u n c u l a t e , d i c h o t o m o u s panic les of 2 to G i n . d i a m e t e r ; b r a c -
teoles e l l ip t i c - l inear , ^ to 1 i n . long, accre scen t . C a l y x green; segments to % i n . 
long, l inear-oblong , s p r e a d i n g , pers i s tent . C o r o l l a green a n d orange; s e g m e n t s 
lanceolate , c a u d a t e - a c u t e , % i n . long , s p r e a d i n g . O v a r y 5 -cc l l ed; s t y l e g labrous . F r u i t 
ob l ique ly egg-shaped, }t to % i n . long , ob tuse ly 5 - s i d c d ; p y r e n c s 5 or f e w e r " ( H i e r n , 
1S77) . 

S i e r r a L e o n e , t y p e loca l i ty ( S m e a t h m a n ) . 
I v o r y C o a s t : G r a n d B a s s a m ( T h . V o g c l ) . 
C a m e r o o n : A m b a s B a y ( M a n n ) . 

C u v i e r a a n g o l e n s i s H i e r n 
Curiera angolensis H I E K N , 1S9S, ' C a t a l o g u e A f r . P l a n t s W c l w i l s c h , ' I I , p . 4 S 3 . E . 

D E W I L D E M A N AND T H . D U R A N D , 1901, B u l l . I l e r b i e r B o i s s i c r , (2) I , p. S 2 G ; 
1901, 'He l iqu ia ; D e w c v r c a n i c , ' p . 124. E . D E W I L D E M A N , 1901, ' E t u d e s F l o r e 
B a s - e t M o y e n - C o n g o , ' I , p . 2 0 5 ; 1907, i b i d . , I I , p p . 7S a n d 173; 190S, i b i d . , I I , 
3 , p . 3 4 S ; 1910, i b i d . , 111 ,2 , p . 2 9 5 ; 1912, i b i d . , I l l , 3 , p . 4 S 9 ; 1900, ' M i s s i o n E n i i l c 
I j u i r e n t , ' I I I . p p . 2 9 G - 2 9 9 , P I . c v i . H . K O H L , 1909, X a t u r u . Of f enbarung , L V , 
p p . 103-100 . T H . AND I I . D U R A N D , 1909, ' S y l l o g c F l o r . C o n g o l . , ' p. 271 . ( K . 
S c h u m a n n , in E n g l e r a n d P r a n t l , 1S91, ' D i e X a t u r l . P f l a n z c n f a m . , ' I V , pt . 4, 
p . 91, fig. 33.7, w i t h o u t d e s c r i p t i o n ; a lso m e n t i o n e d w i t h o u t descr ip t ion b y K . 
S c h u m a n n , 1S90, V e r h . B o t . V c r . B r a n d e n b u r g , X X X I , 2 , p . 121, a n d I R 9 I , B c r . 
D e u l s c h . B o t . G e s . , I X , p. 5 G ) . 

" A s m a l l g labrous p y r a m i d a l tree, 12 to 20 ft. h igh , o r in c u l t i v a t e d fields (arimos) 
usua l ly on ly S to 12 ft. S a p m i l k y . T r u n k s lender , s t r a i g h t , d e s t i t u t e of b r a n c h e s 
l ie low, b u t dense ly a r m e d w i t h opposi te , decussate , s t rong , v e r y a c u t e , q u i t e p a t e n t 
sp ines of 1 to 2 i n . in l ength . B r a n c h e s a n d b r a n e h l e t s green, the l a t t e r swe l l ed 
n t the nodes. I>eavcs long, opposi te , u s u a l l y c u s p i d a t e a t the aj>cx, ob l ique a n d 
rounded at the bast-, papery , s m o o t h , 4 to 9 i n . long b y \ % to 4 i n . b r o a d , du l l -green 
altoxe, pa ler l i e n c a t h . those on the o lder b r a n c h e s pamlu la i i a ; petiole % to }i i n . l ong ; 
l a t e r a l ve ins ntxiut S on e a c h tu\c of the m i d r i b , r a t h e r s l ender a n d l i e n c a t h c o n s p i c u 
ous . S t ipu le s s h e a t h i n g , kee led , a c u m i n a t e , a b o u t % to } j i n . long. Inf lorescence 
a x i l l a r y , b r a n c h e d , 2 to I i n . long , pale ye l low-green i sh outs ide throughout except a 
br ight rosy ste l late p a t c h aliout the n a k e d throa t of the c o r o l l a ; pedicels v e r y s h o r t ; 
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c o m m o n pedunc le Yt to 1 i n . long; brac teo le s sul>-lincar. r a n g i n g u p to 1 i n . in l e n g t h . 
C a l y x i n c l u d i n g a n d a d n a t c to the o v a r y ; tube shor t , c a m p a n u l a t e - v c n t r i c o s c , 
obtuse ly 3 - to 4 -nngular , deeply 3 - to 5 - lohed; the segments e longate- lanceo late , u n 
equal in l ength , b r a c t - l i k e , exceed ing the coro l la , herbaceous-green , % to 2 or 3 i n . 
long. C o r o l l a s h o r t l y s a l v e r - s h a p e d , f leshy-coriaceous , deep herbaceous-green o u t 
s ide ; tube s h o r t , b r i g h t - r e d inside, a t the base ins ide w i t h a r i n g of s h i n y s i l v e r y h a i r s 
d irec ted d o w n w a r d ; l i m b 5-cleft, s h o r t l y ro ta te ; s egments lanceo la te or o v a t e - a c u m i 
n a t e , r ig id , green, e x p a n d e d in a s te l late m a n n e r in ful l f lower, v a l v n t c a t the b a s e in 
e s t i v a t i o n : the t ips long , a c u m i n a t e or subu la te , contor ted in the b u d . S t a m e n s 5, 
inserted in the s inuses of the corol la- lobes a r o u n d the r i n g of h a i r s ; r ig id , e x s c r t e d ; 
filaments c o m p r e s s e d - c y l i n d r i c a l , f leshy, c u r v e d - p a t e n t a t the t ime of f lower ing; 
a n t h e r s ova te , c o r d a t e , i n t r o r s c , 2 -ccI led , obtuse a t the apex , bas i f ixed; cel ls s e p a 
r a t e a t the base , c o h e r i n g a t the apex l o n g i t u d i n a l l y , y e l l o w . O v a r y a d n a t e to t h e 
c a l y x - t u b e , 5 -ce l l cd ; cel ls 1 -ovuled; d i sk a l i t t le e l e v a t e d , f lat; s t y l e t h i c k , c o l u m n a r , 
rosy , dense ly pi lose; s t i g m a m i t r i f o r m , large , obtuse , s t igmatose a n d cleft a t the a p e x . 
F r u i t ob l ique , deep ly f u r r o w e d , a b o u t 1 i n . long, c r o w n e d w i t h the m o r e or less p e r 
s is tent c a l y x - l i m b or w i t h i ts r e m a i n s " ( H i e r n , 189S) . 

A n g o l a : C o l u n g o A l t o : " a m o n g the m o u n t a i n o u s forests of A l t o Q u c t a , " 
t y p e l o c a l i t y ( W e l w i t s c h ) . 

B e l g i a n C o n g o : K i s a n t n ( G i l l e t ) . K w a n g o : K i k w i t ( L c s e r a u w a e t ) . M i d d l e 
a n d U p p e r C o n g o : L u k o l e l a ( D e w e v r e ) ; L i k i m i ( M a l e h a i r ) ; on the left b a n k of t h e 
C o n g o be low B o l o m b o ; M a l c m a ; L i e ( E r a , L a u r e n t ) ; I r c b u ( P y n a e r t ) ; E a l a ( M . 
L a u r e n t ) . N o r t h e a s t e r n C o n g o forest: I s a n g i ; T s h o p o K i v c r n e a r S t a n l e y v i l l e ( £ m . 
L a u r e n t ) ; R o m c c ( I I . K o h l ) ; N n l a ; L i f u n g u l a ( S e r c t ) ; M a n y c m a ( B c r g e r ) . 

Cuviera austral is K . Schumann 
Cuviera australis K . SCHUMANN, 1899, E n g l e r ' s B o t . J a h r b . , X X V I I I , 1, p . 7 S . 

" S h r u b b y , w i t h r i g i d , d i v a r i c a t e , terete , g labrous b r a n c h e s ; the y o u n g b r a n c h e s 
f lat tened a n d p u b c r u l e n t . L e a v e s w i t h s h o r t petioles, oblong, ova te , or o b l o n g -
lanceo la te , obtuse , r o u n d e d or a c u t e a t the base , g labrous a b o v e ; on the u n d e r s ide 
sof t ly p u b c r u l e n t on t h e p r i m a r y v e i n s , o therwise g l a b r e s c c n t ; d isco lored, h e r b a c e o u s . 
S t i p u l e s s u b u l a t e o r f i l i form f r o m a b r o a d base , not setose ins ide . C y m e twice , m o r e 
r a r e l y t h r s e t i t m s t r i c h o t o i m u s , a x i l l i r y , a p p e a r i n g be low the l eaves , p e d u n c u 
la te , m i n u t e l y p u b c r u l e n t , w i t h v e r y s l ender b r a n c h e s . F l o w e r s p e n t a m e r o u s , ped ice l 
l a t e . O v a r y su lKsemig lobosc , s l i ght ly h a i r y , 5 - c c I l c d . C a l y x d i v i d e d to n e a r the 
b a s e in to fol iaceous, s u b s p a t u l a t c , e longate lol>cs. C o r o l l a d i v i d e d b e y o n d i t s 
m i d d l e into five lobes, w h i c h are l engthened s u b t r i a n g u l a r a n d h i r s u t e e x t e r n a l l y ; 
tube g labrous on the outer s ide . S t y l e e x s c r t e d for tw ice the l ength of the tulx;, w i t h 
5-toothed s t i g m a . 

" T h e f lowering b r a n c h a t h a n d i s 30 c m . long a n d 2 to 2.5 m m . t h i c k a t the b a s e 
w h e r e i t is c o v e r e d w i t h g r a y b a r k . T h e pet iole is 3 to 6 c m . l o n g a n d v e r y finely 
p i lose; the b l a d e is 3 to 5 c m . long , 1.1 to 2.7 c m . b r o a d i n the m i d d l e , t r a v e r s e d o n 
e a c h s ide of the m i d r i b b y 5 or G s t ronger v e i n s w h i c h a r c s l i g h t l y p r o m i n e n t on b o t h 
s ides , b l a c k a b o v e , g r a y be low. T h e s t ipu le s are 2 to 3 m m . long . T h e flowers a r o 
b o m c on finely p i lose pedice ls , 5 to 9 m m . long . T h e o v a r y is 2 m m . long, the c a l y x 
7 to 8 m m . ; its lobes a r c v e r y ob tuse a n d r e a c h a w i d t h of 2 m m . a b o v e . T h e c o r o l l a -
t u b e is 3 to 4 m m . long; i t s lobes a r e G to 7 m m . l o n g a n d a r e v e r y finely pi lose o u t 
s ide . T h e a n t h e r s a r e a l i t t l e o v e r 1 m m . long a n d inser ted on a filament of 0 .5 m m . 
T h e s t y l e is exscr ted for G to 7 m m . o u t of the coro l lar tube . 
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" Di f ferent f r o m a l l the o t h e r species , w h i c h o c c u r in t r o p i c a l W e s t A f r i c a o n l y , 
b y the m u c h s m a l l e r flowers a n d l eaves . I be l i eve I s h o u l d h a v e d i s t i n g u i s h e d t w o 
forms , one of the s p e c i m e n s is m o r e h a i r y a n d h a s m u c h s m a l l e r flowers. S c h l c c h t e r 
t h i n k s , however , t h a t b o t h s p e c i m e n s c o m e f r o m one a n d the s a m e b u s h " ( K . S c h u 
m a n n , 1S99) . 

P o r t u g u e s e E a s t A f r i c a : D e l a g o a B a y , a t 30 m . ( S c h l c c h t e r ) . 

C u v i e r a c a l y c o s a W e r n h a m 
Cuviera calyeosa WERNTIAM, 1914, J o u r n . of B o t a n y , L o n d o n , L I I , p . 7. 

" T r e e 90 feet h igh , g labrous , n igrescent i n d r i e d cond i t i on , w i t h terete b r a n c h e s 
la ter on c o v e r e d w i t h g r a y i s h b a r k . L e a v e s p a r c h m e n t - l i k e , e l l ip t ic o r ob]ong, s m a l l 
for the genus, s h o r t l y a n d n a r r o w l y a c u m i n a t e , obtuse , a c u t e a t the base , g l a b r o u s ; 
pet iole v e r y s h o r t . S t i p u l e s s m a l l , lanceo late , a c u m i n a t e , c a d u c o u s except for the 
b r o a d base . Inf lorescences h a v i n g few flowers, d i c h o t o m o u s , r a t h e r loose; b r a c t s 
oblong- lanceolate , obtuse . C a l y x large , m u c h exceed ing the c o r o l l a ; w i t h u n e v e n , 
ovate - lanceo la te , a c u m i n a t e a n d v e r y a c u t e lobes. C o r o l l a w i t h a b r o a d l y f u n n e l -
s h a p e d to c y l i n d r i c , r a t h e r s h o r t t u b e ; i t s 5 lobes a c u m i n a t e w i t h long nppendages 
a n d a few s c a t t e r e d , r a t h e r l o n g h a i r s . D r u p e v e r y g labrous , c r o w n e d b y the p e r 
s i s tent l i m b of the c a l y x . ^ 

" A r e m a r k a b l e species , the n e a r e s t af f ini ty b e i n g c l e a r l y C. nigresrens ( S c o t t -
E l l i o t ) ; t h e p r e s e n t species is d i s t i n c t , e spec ia l ly i n the v e r y large c a l y x a n d s m a l l 
c o r o l l a . T h e l eaves m e a s u r e 10 to 11 c m . X 4 to 4 .5 c m . , w i t h petiole a b o u t 1 c m . 
l o n g ; s e c o n d a r y v e i n s 5 to 0 p a i r s ; s t ipu le s 0 to 8 e m . long . P e d u n c l e 3 c m . ; c y m e 
11 to 12 c m . w i d e , 5 to 0 c m . long . P e d i c e l 5 m m . ; c a l y x - t u b e m i n u t e , lobes 3 to 
3 .5 e m . X 4 to 7 m m . C o r o l l a - t u b e b a r e l y 5 m m . long, a n d n e a r l y a s m u c h i n 
a v e r a g e b r e a d t h ; lobes, flat p a r t 4 to 5 m m . , seta; over tw ice t h a t l e n g t h . B e r r y 
1.4 c m . X 1.1 c m . " ( W c m h a m , 1914) . 

" Y o u n g e s t flowers w h i t e , o lder ones c r e a m , o ldest t h i n orange . C e n t r e of flower 
g r e e n i s h . C a l y x - l o b e s b r i g h t green, w i t h m a r g i n a n d seta; w h i t e . Se ta ; of c o r o l l a -
lobes w h i t e ; a n t h e r s d a r k - p u r p l i s h b r o w n ; s t y l e w h i t e , s t i g m a pale g r e e n " ( M r s . 
T a l b o t ) . 

S o u t h e r n N i g e r i a : n e a r E s u k E k k p o A b a s s i i n t h e E k e t D i s t r i c t ( M r . a n d M r s . 
P . A . T a l b o t ) . 

C u v i e r a l a t l o r W e r n h a m 
Cuviera lalior W E R M I A M , 1918, J o u r n . of B o t a n y , L o n d o n , L V I , p . 3 1 1 . 

" A v e r y g labrous s h r u b , w i t h v e r y s m o o t h , subterete , m o d e r a t e l y robus t , s t r i a t e 
b r a n c h e s , swo l l en a n d e x c a v a t e d a t the n o d e s ( a p p a r e n t l y w i t h a m y r m c c o d o m a t i u m ) . 
L e a v e s large , p a r c h m e n t - l i k e , b r o a d , oblong , b u t l i t t le a c u m i n a t e , corda te a n d v e r y 
u n e v e n l y ob l ique a t the b a s e : |>ctiolc s h o r t , though d i s t i n c t ; p r i m a r y ve ins c o n s p i c u 
ous , 10 to 12 on e a c h s ide . S t i p u l e s connate in to a b r o a d s h e a t h , w h i c h is v e r y s h o r t , 
a r c u a t e a l x i v c . a n d o b s c u r e l y s p i c u l a t c be tween the pet ioles , f l o w e r s large for the 
genus , p l a c e d in loose, few-f lowered, forked c y m e s ; c o m m o n p e d u n c l e m u c h flat
t e n e d ; [ lcdicels v e r y s h o r t . C a l y x w i t h 3 lo l ics w h i c h a r e full of v e i n s , b r o a d l y 
lanceo la te , long a c u m i n a t e , largo a n d leaf- l ike . T u b e of the coro l la b r o a d a n d v e r y 
s h o r t , i ts 5 loltca ob long , v e r y a c u m i n a t e , s u b s c t a c c o u s a n i l cucu l la t e a t the a p e x 
O v a r y deep ly s u l c a t e ; s t y l e t h i c k , dense ly a n d finely h i s p i d . 
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'• N o t a b l e for the b r o a d ca lyx - lobes a n d the large flowers. l e a v e s 2 0 to 2 0 c m . 
X S to 9 c m . , w i t h pet iole 0 to S m m . at longest; s t i p u l e - s h e a t h 2 . 5 n u n . deep . 
P e d u n c l e 2 c m . long, fork ing a t the t ip into two florifcrous b r a n c h e s about 1 0 e m . long. 
C a l y x - l o b e s 3 to 3 . 5 c m . long, a n d 1 c m . or more b r o a d . Corolla-tul>e b a r e l y -1 m m . 
long; lobes l . G c m . X 4 m m . A n t h e r s 2 m m . long. S t y l e 1 c m . long" ( W c r n h n m , 
1 0 I S > . 

Belg ian C o n g o : n o r t h of B o y e k a ( X i i n n a n ) . 

Cuviera L e d e r m a n n i i Krause 
Curicra Lcilermannii KIIAI7.SK, 1 9 1 2 , K n g l e r ' s B o t . J a h r b . , X L V I I I , p. 4 1 S . 

" K r c c t s h r u b or s m a l l tree, w i t h s lender , s t rong , g labrous b r a n c h e s a n d b r a n c h -
lets, w h i c h are swo l l en , a l i t t le f lattened a n d hol low a t the nodes; b a r k s m o o t h , d a r k 
b r o w n or a l m o s t b l a c k in spots . L e a v e s large , short -pe t io la te ; s t ipu les b r o a d l y ova te , 
m i n u t e l y a c u m i n a t e at t h e apex , soon d r o p p i n g , c o n n a t e a t the ir base into a shor t 
s h e a t h w h i c h pers i s t s longer; petiole s h o r t , s trong , grooved a b o v e to near its b a s e ; 
b lade th ick , cor iaceous , v e r y g labrous on both sides, ob long or e l l ipt ic -oblong , r a t h e r 
long a c u m i n a t e a t the apex , obtuse a t the base o r e v e n s h o r t l y d e c u r r e n t a l o n g the 
pet iole; p r i m a r y v e i n s 9 to 1 2 , s l ight ly p r o m i n e n t a b o v e , more d i s t i n c t l y so be low, 
r u n n i n g in a n obtuse angle f rom the cos ta . Inf lorescence a x i l l a r y , shor t , w i t h few 
flowers; b r a c t s large , n a r r o w l y oblong, obtuse . O v a r y semiglo lxjse; lobes of the 
c a l y x large, n a r r o w l y oblong, acute , 2 to 3 t imes longer t h a n the o v a r y ; tube of the 
corol la c y l i n d r i c a l , s c a r c e l y b r o a d e n e d above , the lobes lanceolate -oblong, acute , a s 
long as o r longer t h a n the t u b e : s t a m e n s w i t h very' s h o r t filaments, the a n t h e r s s m a l l , 
ova l -ob long; s ty l e r a t h e r h i g h l y exserted a b o v e the tul>c of the coro l la , c r o w n e d with ' 
a r a t h e r large , m i t r i f o r m s t i g m a . 

" T h e p l a n t is a s h r u b or s m a l l tree; the b r a n c h e s w h i c h I h a v e before me a r e 
c o v e r e d w i t h d a r k b r o w n or a lmost b l a c k b a r k ; they are 2 to 3 d m . long a n d 5 m m . t h i c k 
a t the i r b a s e ; the t h i c k e n e d , hol low swel l ings , a b o v e the nodes, a r c 7 to 9 m m . in 
d i a m e t e r ; they u n d o u b t e d l y are i n h a b i t e d b y a n t s . T h e s t ipules a r c S to 1 0 m m . long , 
the petioles 1 . 2 to 1 . 0 c m . T h e blades in a d r i e d s tate are browni sh -green to g r a y -
g r c c n a n i l , i n c l u d i n g the ir apex of 1 . 2 to l . G c m . , are 1 . 8 to 2 . 5 d m . long, 7 to 1 1 c m . 
b r o a d . T h e inf lorescences a t t a i n a length of 7 c m . T h e large b r a c t s , w h i c h m a y r e a c h 
a l ength of l . S c m . , in d r y i n g t a k e on a l e a t h e r - b r o w n color, a s do also the s epa l s . 
T h e o v a r y h a s a d i a m e t e r of 2 . 5 m m . T h e sepals are 7 to 8 m m . long . T h e c o r o l l a , 
w h i t e in life, t u r n s d a r k b r o w n in d r y m K ; i ts tube is 4 to 5 m m . long, its lobes 5 to 0 
m m . T h e f i laments a r e a b o u t 0 . S m m . long, the a n t h e r s 1 . 2 m m . T h e s ty l e , i n c l u d 
ing a s t i g m a of a b o u t 1 . 5 m m . , m e a s u r e s S m m . " ( K r a u s e . 1 9 1 2 ) . 

C a m e r o o n : n e a r X k o l c b u n d e on the N a n g a - s l o p e s in a r a t h e r s p a r s e l y w o o d e d 
place , a t a b o u t 2 0 0 m . ; also n e a r M a l e n d e in the v i c i n i t y of X k o l c b u n d e in dense , 
h igh forest w i t h l i t t le u n d e r w o o d , a t 1 5 0 m . ( I / c d c r m a n n ; in flower d u r i n g O c t o b e r ) . 

T h e species agrees i n most respects w i t h C.physinodesK. Schumann, 
f rom wh ich i t is said to differ i n " t h e branches, wh ich are less s t rongly 
f lat tened and broadened at the nodes, and also i n the darker , p a r t l y 
a lmost b lack b a r k . " 
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C u v i e r a l e n i o c h l a m y s K . Schumann 
Curiera lemochlamy* K . S n n ' M A N N , 1S99, E n g l e r ' s H o t . J a h r b . , X X V I I I , 1, p. 79 . 

" S h r u b w i t h s lender , terete f lowering b r a n c h e s , the f lattened y o u n g e r ones also 
g l a b r o u s . L e a v e s w i t h a short ]>etiole : oblong, s h o r t l y a n d v e r y s h a r p l y a c u m i n a t e , 
a c u t e a t the base , herbaceous , g labrous on J x i t h s ides . S t ipu le s g labrous , s u b u l a t e 
f rom a n o v a l base . M o w e r s fasc icu la te in s m a l l numl>crs in the a x i l s of the l eaves , 
shor t ly j i e d u n c u l a t e . O v a r y subglobosc , g labrous . C a l y x v e r y large, d i v i d e d to 
I x w o n d the m i d d l e in to 5 a c u t e lolx-s, m e m b r a n a c e o u s . C o r o l l a twice a s long a s the 
c a l y x , d i v i d e d b e y o n d its u p p e r t h i r d into a p i c u l a t e , n a r r o w l y lanceo la te lolx-s, w i t h 
a h a i r y ring a l x j v e its base . A n t h e r s c o m p a r a t i v e l y s m a l l . S t y l e pilose a t the 
t h i c k e n e d b a s e ; s t i g m a c a p - s h a p e d , 5 - toothed. 

" A b u s h 4 to 5 m . h igh , whose f lowering b r a n c h e s of 12 to 15 c m . a r e s c a r e e l y 
2 m m . t h i c k a t the base , a n d are c o v e r e d w i t h a g r a y to b l a c k i s h c p i d e r m . T h e petiole 
is 2 to 0 e m . long a n d s l i g h t l y c a n a l i c u l a t e a b o v e ; the b l a d e is 9.5 to 17 c m . long a n d 
4 to 7 c m . b r o a d , green w h e n d r y , t r a v e r s e d on e a c h s ide of the m i d r i b b y 0 s tronger 
ve ins , w h i c h are a l i t t l e m o r e p r o m i n e n t lx>low. T h e s t ipules are h a r d l y 5 m m . l o n g . 
T h e o v a r y , b l a c k w h e n d r y , is 1.5 to 2 m m . long a n d u p to 3 m m . t h i c k . T h e w h i t e 
c a l y x is 13 to 15 m m . long a n d m e m b r a n a c e o u s . T h e ochre -ye l low coro l la is 3 c m . 
long, of w h i c h 2 c m . is the tulx?; a r i n g of w h i t e h a i r s h a n g s d o w n , 3 to 4 m m . a b o v e 
the base ins ide . T h e s t a m e n s a r e i n c l u d e d a n d s c a r c e l y 3 m m . long. T h e s t y l e is 
w l i t e - h a i r y a t the b a s e a n d 2 to 2.1 c m . long, w i t h a s t i g m a 3 m m . h i g h . 

" T h e species c a n n o t be confused on a c c o u n t of i ts large, c u p u l i f o r m , w h i t e 
co lored c a l y x a n d the s t y l e w h i c h is h a i r y at the b a s e " ( K . S c h u m a n n , 1S99) . 

C a m e r o o n : B i p i n d i ( Z e n k e r ) . 

C u v i e r a l o n g i f l o r a H i e r n 
Curiera longiflora H I E K X , 1S77, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p. 157. K . 

SCHUMANN, 1S01, B e r . D c u t s e h . B o t . G e s . , I X , p . 5 0 ; 1S91, in E n g l c r u n d P r a n t l , 
' D i e X a t u r l . P f l a n z e n f a m . , ' I V , pt . 4, p. 12, fig. 5. I I . K O H L , 1909, X a t u r »t. 
O f f c n b a n m g , L V , p. 100. 

" A glossy s h r u b of 2 5 feet or a s m a l l tree of 20 to 2 5 feet, g labrous or n e a r l y so . 
B r a n c h e s s u b t e r c t c , s m o o t h . L e a v e s ova l -ob long , c u s p i d a t e , ob l ique a n d ho l lowed 
a t the base , s p r e a d i n g , t h i n l y cor iaceous , pa l er b e n e a t h , 0 to 12 b y 2 to 4 i n . ; l a t e r a l 
ve ins a l x i u t 10 to 12 pa ir s , i n c o n s p i c u o u s ; petiole ' j to % i n . ; s t ipu les de l to id , kee l ed 
a t the apex , h a i r y inside, K i n . long. F l o w e r s l ? i i n . in d i a m e t e r w h e n e x p a n d e d , on s h o r t 
pedicels , s e v e r a l together, in a x i l l a r y pan ic l e s of 2 to 3 i n . d i a m e t e r ; bracteo les n a r 
r o w l y e l l ip t i ca l , ;s to 1% i n . long; pedunc le a b o u t 1 i n . C a l y x - s e g m e n t s lanceo late , 
% to *'i i n . long . C o r o l l a - s e g m e n t s % i n . long, laneeo la tc , a c u t e . A n t h e r s d r o o p i n g . 
O v a r y 5-citlled; s t y l e p i lose-h irsute below; s t i g m a c e r n u o u s " ( H i e r n , 1S77) . 

C a m e r o o n : M t . C a m e r o o n , a t 2000 to 3000 ft., ty |X! l oca l i ty ( M a n n ) . A l s o 
found in C a m e r o o n b y P r c u s s , 

T h e presence of inyrmecot lo ina t ia is not ment ioned i n the o r ig ina l 
diagnosis of th is species, b u t Schumann found conical swellings on the 
basal pa r t of the internode? of specimens collected b y Prcuss i n Cameroon. 
T w o long i tud ina l rows o f three or four superposed orifices, often sur
rounded b y a th ickened r i n g , led i n t o a c a v i t y con ta in ing smal l , black 
ants of the genus Cremalogastcr. 
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C. longiflora is so closely re la ted to C. angolensis t h a t the differences 
are no t clear f r o m the descriptions. Some of the plants w h i c h I observed 
i n the Belg ian Congo agreed equal ly we l l w i t h the descriptions of each 
and i t seems possible t h a t fu ture inves t iga t ion w i l l result i n the synony-
m i z i n g of C. angolensis w i t h the earlier described C. longiflora. I f . K o h l 
(1909, p . ICG) states t h a t C. longiflora differs specifically f r o m C. physi-
nodes and C. angolensis " i n the sparse, shor t p i lo s i ty of the style, w h i c h is 
v e r y s t r i k i n g l y narrowed t o w a r d the apex." T h e s tyle of C. physinodes 
is described as glabrous, w h i c h is also the case w i t h C. aculiflora and C. 
subuliflora. C. angolensis, however, agrees w i t h C. longiflora'm hav ing the 
s tyle pilose, as was men t ioned i n the o r ig ina l descr ip t ion and as I have 
observed i n m y Congo specimens. 

C u v i e r a m a c r o u r a K . Schumann 
Cuviera macroura K . SCHUMANN, 1903, E n g l e r ' s B o t . J a h r b . , X X X I I I , p . 3 5 2 . 

" B r a n c h e s s l ender , n o t fistulosc n o r swol l en , c y l i n d r i c a l , e v e n the y o u n g ones 
f lat tened a n d g l a b r o u s . L e a v e s s h o r t pc t io la t c , l anceo la te or subob long- lanceo la t c , 
s u b a c u m i n a t e , a c u t e a t the base , m a r g i n e d , g labrous on b o t h s ides , s o m e h o w folded 
b y d r y i n g . S t i p u l e s t u b u l o s e - c o n n a t c , b i d e n t a t e , a c c r e s c e n t , f ina l ly p ierced b y the 
inf lorescences a n d w i t h e r i n g a w a y , v i l lose ins ide . F l o w e r pan ic l e t r i p a r t i t e f r o m t h e 
base , w i t h m a n y or dense f lowers, g labrous , B r a c t s l inear , a c u m i n a t e . O v a r y 5 -
c e l l c d . S e p a l s l i n e a r , a c u m i n a t e , g labrous , u n i t e d a t the base into a c u p u l c . L o b e s 
of the coro l la w i t h v e r y long appendages . S t y l e h i r s u t e . 

" T h e f lowering b r a n c h e s are 30 c m . long a n d o n l y 3 m m . t h i c k a t the b a s e ; t h e y 
a r c c o v e r e d w i t h b r o w n i s h - b l a c k b a r k . T h e petiole i s 3 to 5 m m . long a n d f lat tened 
a b o v e ; the b l a d e h a s a length of 9 to 15 e m . a n d in the m i d d l e is 2 .5 to -1 c m . w i d e ; 
i t i s crossed o n e a c h s ide of t h e m i d r i b b y G to 7 s t r o n g e r v e i n s w h i c h a r c p r o m i n e n t 
o n b o t h sur faces , b u t a l m o s t m o r e so on the u p p e r s ide ; in d r i e d cond i t i on i t is b l a c k 
green a b o v e , l e a t h e r - y e l l o w be low. T h e s t ipu le s a r c 7 m m . long . T h e 3 b r a c t e o l c s 
a r c a b o u t 1.5 c m . long . T h e c a l y x h a s a t o t a l l e n g t h of l . G c m . , of w h i c h 1.3 c m . is 
to l ie a l l o w e d for t h e lobes . T h e coro l la is 2 c m . long, h a l f of th i s lx j longing to the 
a p p e n d a g e s of the lobes . T h e s t a m e n s a n d a n t h e r s m e a s u r e 1.5 m m . 

" T h e species s t r i k i n g l y differs f r o m a l l the W e s t A f r i c a n ones in i ts s m a l l l e a v e s 
a n d the l o n g ap|>cndagcs of the c o r o l l a r l o b e s " ( K . S c h u m a n n , 1903) . 

S o u t h e r n N i g e r i a : L a g o s ( M i l l e n ) . 

C u v i e r a m i n o r W r i g h t 
Cuviera minor C . I I . WRIGHT, 1900, B u l l . M i s c . I n f o r m . B o t . G a r d . K c w , p . 105. 

" D i f f e r s f r o m the o t h e r spec ies in i t s s m a l l e r , m e m b r a n o u s l eaves . 
" A s m a l l tree . B r a n c h e s a s h - c o l o r e d . L e a v e s o v a t e or ob long-ovate , a c u m i n a t e , 

s l i g h t l y u n c v e n - s i d e d , r o u n d e d or s h o r t c u n c a t e a t the base , g l a b r o u s ; w i t h a b o u t G 
l a t e r a l ve ins on e a c h s ide of the m i d r i b ; 11.5 c m . long, 4 .5 c m . b r o a d . Pet io le g r o o v e d 
a b o v e , s l ender . S t i p u l e s b r o a d l y t r i a n g u l a r , d r o p p i n g . Inf lorescences a x i l l a r y , w i t h 
m a n y flowers, 4 c m . l o n g . B r a c t s oblong, n a r r o w e d a t the base a n d a t the apex , 8 
m m . l ong . L o b e s of the c a l y x 5, s u b f o l i a c c o u s , l anceo la te , 8 m m . long . T u b e of t h e 
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coro l la 4 m m . long, in s ide n e a r the b a s e w i t h a r i n g of h a i r s b e n t d o w n w a r d . L o b e s of 
the c o r o l l a t r i a n g u l a r , a c u m i n a t e - c a u d a t e , 1 c m . long, pi lose e x t e r n a l l y , y e l l o w i s h . 
S t a m e n s 5, in ser ted b e t w e e n the lobes of the c o r o l l a ; a n t h e r s sag i t ta te , t w i c e a s long 
a s the filaments. O v a r y 5 - c c l l c d , e a c h w i t h one o v u l e . S t y l e 8 m m . long; s t i g m a 
f l a s k - s h a p e d " ( C . I I . W r i g h t , 1900) . 

G o l d C o a s t : K i m a h a ( J o h n s o n ) . 

Cuviera nigrescens ( S c o t t - E l l i o t ) 
C i n'cr.i nigretecnx ( S e o t t - E l l i o t ) W E R N I I A M , 1911, J o u r n . of B o t a n y , L o n d o n , X L I X , 

p . 3 2 1 . 
^angucTia nigrcxeens S C O T T - E L L I O T , 1S94, J o u r n . L i n n . S o c . L o n d o n , B o t a n y , X X X , 

X o . 200 , p . 8 1 . O L I V E I I , 1S94, in H o o k e r ' s ' I c o n c s P l a n t a r u m , ' X X I I I , p t . 4 , 
P I . MMCCXXXXIII. 

Cucier.i trichostevhaua K . SCHUMANN, 1S97, E n g l e r ' s B o t . J a h r b . , X X I I I , 4, p . 4 0 1 . 
" A s h r u b w i t h terete , g r a v i s h , g laucous b r a n c h e s , i n y o u t h b l a c k a n d c o v e r e d 

w i t h lent ice l s . L e a v e s b e c o m i n g b l a c k b y d r y i n g , v e r y g labrous (except i n the a x i l s 
of the ve ins w h e r e t h e y a r c h i r s u t e ) , ob long-ovate or obovate , o b t u s e l y a c u m i n a t e , 
s u b c u s p i d a t e , w i t h cor iaceous m a r g i n , n a r r o w e d a t the b a s e ; 5 to S c m . long a n d 2 to 
3 c m . b r o a d ; 5 or 0 p a i r s of l a t e r a l v e i n s ; [>etiole 6 to 8 m m . long . S t i p u l e s h i r s u t e 
ins ide , r o u n d e d a t the base , e l o n g a t e - a c u m i n a t e a l o n g the b a c k , 3 to 5 m m . l o n g . 
P e d u n c l e s f a i n t l y pi lose , 5 - t o 10- f lowcrcd , S m m . long . P e d i c e l s a b o u t 0 m m . l o n g . 
B r a c t s o v a t e , obtuse , w i t h r e t i c u l a t e v e n a t i o n , S to 9 m m . long a n d 4 m m . b r o a d . 
C a l y x w i t h 5 large lobes, w h i c h a r c lanceo late , s u b a c u t e , 8 to 9 m m . long a n d 2 m m . 
b r o a d . L o b e s of t h e coro l la c a u d a t e - a c u m i n a t e , 15 to 17 m m . l o n g ( the a c u m e n 
3 to 4 m m . ) , s p a r s e l y h i r s u t e o n the outs ide w i t h w h i t e h a i r s 1 m m . long, i n t e r n a l l y 
w i t h a r i n g of rcf lexed p i l e . F i l a m e n t s 2 m m . , a n t h e r s 1 to 2 m m . l o n g . S t i g m a 
e y l i n d r i c , large , 1 to 2 m m . long a n d 1 m m . b r o a d . O v a r y 5 - c e l l c d " ( S c o t t - E l l i o t , 
1 S 9 4 ) . 

S i e r r a L e o n e : in the forest I je tween 1000 a n d 3000 feet; n e a r K a f o g o in L i m b a 
a n d n e a r F a l a b a ( C . F . S c o t t - E l l i o t ) . 

L n V r i a : G o l a h F o r e s t ( B u n t i n g ) . 

T h e L i b e r i a specimens differ f rom those of Sierra Leone on ly i n the 
length of the caudao of the corolla-lobes, w h i c h i n the former appear t o 
be longer and more setaceous i n character ( W c r n h a m ) . 

B o t h S c o t t - E l l i o t and Ol iver compare th is species w i t h the t w o 
other Vangucrix w i t h caudate corolla-lobes: V. vclutina H i e r n , w h i c h has 
densely tomentose leaves and inflorescences; and V. pauciflora Schwein
f u r t h , w i t h so l i t a ry or geminate flowers and t runca te ca lyx . 

T h i s species was ev iden t l y redescribed b y K . Schumann, i n 1S97, as 
Cuviera trichostcphana, on pa r t of the mate r i a l collected i n Sierra Leone 
b y S c o t t - E l l i o t . For the sake o f completeness, Schumann's descr ipt ion 
of C. trichoslcphana is t rans la ted here: 

A w o o d y p l a n t w i t h s l ender , t c r e t e o r s u b l c t r a g o n a l b r a n c h e s , v e r y g l a b r o u s e v c n 
in y o u t h . l e a v e s on the s|>cciincn e x a m i n e d n o t c o m p l e t e l y deve lo |Ht l , pet io late , 
ob long , s h o r t l y a n d obtuse ly a c u m i n a t e , ueute a t the base a n d often Miho l i l iquc , 
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g labrous on l io th s ides , Imt the ax i l s of the v e i n s w i t h m i n u t e h a i r y d o m a t i a ; s t ipu les 
l inea te - subu ln tc , w i t h t r i a n g u l a r base . A x i l l a r y c y m e w i t h few flowers, g l a b r o u s ; 
o v a r y 5-ecl led, g labrous ; c a l y x w i t h fol iaceous or m e m b r a n a c e o u s , oblong, s h a r p l obes . 
C o r o l l a d i v i d e d to b e y o n d i ts m i d d l e , w i t h a c o r o n a of d e c u m b e n t h a i r s inside, pi lose 
at the o u t e r s ide , w i t h v e r y long, cnudate , l inear - lanceo la te lol>cs. 

T h e b r a n c h at h a n d is 15 c m . long a n d a t most 2 m m . t h i c k a t the base . T h e 
]>etiole reaches a l ength of I c m . a n d is s l i ght ly e x c a v a t e d a b o v e . T h e b lade is 4 to 9 
c m . long a n d 2 to 4 c m . b r o a d in the m i d d l e ; t r a v e r s e d b y 5 s t ronger ve ins on each 
s ide of the m i d r i b ; b l a c k w h e n d r i e d ; herbaceous in the s]>ceimen s t u d i e d , b u t the 
l eaves are a p p a r e n t l y not y e t fu l ly dcvelo|>cd. T h e s t ipu les r e a c h a l ength of 7 to S 
m m . T h e ent i re inf lorescence is a l x n i t 3 c m . long . T h e pedice l s of t i c flowers r e a c h 
a l ength of 5 m m . T h e o v a r y is semiglobose a n d 1.5 m m . long. T h e lobes of the c a l y x 
r e a c h 10 m m . in l ength a n d 3 m m . in w i d t h . T h e coro l la is 2.2 to 2.5 c m . long, of 
w h i c h the t u b e t a k e s 9 to 10 m m . o n l y . T h e a n t h e r s are 2 m m . long, p laced on f i la
m e n t s 3 to 4 m m . long, exscr ted from the t u l x - a n d c u r v e d . T h e s t y l e is 1.7 c m . long . 

T h i s S]x;cies is eas i l y s e p a r a t e d f r o m nil o thers b y the coro l la c o v e r e d w i t h h a i r s , 
the s m a l l e r leaves , a n d the s h o r t inf lorescences. I t h a s more the a p p e a r a n c e of the 
genus Vangueria, so tha t it m a k e s the generic l imi t s less d i s t i n c t . 

S i e r r a Ix>one ( C . V. S c o t t - F l l i o t ) . 

Cuviera physinodes K. SCHUMANN, 1891, P r i n g s h e i m ' s J a h r b . W i s s . Hot . , X I X , pp> 
5.5-50; 1891, in E n g l e r a n d I ' r a n t l , ' D i e X a t u r l . P f lan / . en fam. , ' I V , pt . 4, p. 
12, fig. HA. 

Cuvxcra phyxcinmlcs I I . K O H L , 1909, X a t u r u . OfTcnbarung , L V , p p . 1 0 2 - 1 0 3 . 
" I j e a v e s large , 20 to 30 e m . long, 7.5 to 11 c m . b r o a d , w i t h t h i c k petiole, o v a t e -

oblong or oblong, s h o r t l y a n d obtuse ly a c u m i n a t e , e q u i l a t e r a l a t the base , cor iaceous , 
g labrous on b o t h s ides . O v a r y 5 -cc l l ed; s t i g m a g labrous . D n q x ! oblong, 3 c m . long, 
a b o u t 1 c m . in d i a m e t e r , a c u t e a t the apex , a c u m i n a t e a t the base , w i t h o u t r ibs . 

" I t is a tree- l ike s h r u b a b o u t 3 m . h igh , w i t h large, l ea thery l eaves . T h e c y m e s 
are a x i l l a r y , w i t h m a n y flowers, shor t , r a m i f i e d ; o n l y a few of the greenish w h i t e 
f lowers produce fru i t , t h o u g h al l seem to possess we l l -deve loped o v a r i e s . T h e c y l i n 
d r i c a l in ternodes , c o v e r e d w i t h g r a y b a r k , are regu lar ly t h i c k e n e d in the ir upix:r p a r t , 
b u t do not deve lop swel l ings there . T h e swel l ings a r c s i t u a t e d r a t h e r a b o v e , a n d 
close to the n o d e s " ( K . S c h u m a n n , 1 S S S ) . 

G a b o o n : S i b a n g e f a r m , ty jx j l oca l i ty ( S o y a u x ) . 

T h e myrmecodoma t i a of th is species have been brief ly described b y 
K . Schumann f r o m dr ied specimens. One of the hol low, nodal swellings 
had a l eng th of 3.5 c m . and greatest diameter of about 1 cm. , the w a l l 
being abou t 1.5 m m . t h i c k . T h e inner c a v i t y was near ly spindle-shaped 
and ended s l i gh t ly below the node; three openings led i n t o the c a v i t y ; 
one o f these, 2 m m . long and 1.5 m m . broad , was p robab ly alone used 
as entrance, wh i l e the t w o others were reduced to mere sl i ts , 1 m m . long 
and h a r d l y 0.5 m m . wide . Traces of former holes, ev iden t ly closed b y 
callus g r o w t h , could be seen on t w o other spots. A few remains of ants 
were found inside the swellings. 

Cuviera physinodes K . Schumann 
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Cuviera p lag iophyl la K . Schumann 
Cuviera plagiophylla K. SCHUMANN, 1903. E n g l e r ' s Hot . J a h r b . . X X X I I I , p. 353 . 

" A s h n i b w i t h t h i c k , f istulose-inflate b r a n c h e s , w h i c h , e v e n w h e n y o u n g , a r e 
g labrous . l e a v e s s t r i c t l y sessi le , l inear-oblong , s h o r t a c u m i n a t e , r o u n d e d a t the 
base , s t rong ly ineqt i i l a tcra l , g labrous on both sur faces . S t i p u l e s t u b u l a r , v i l lose 
i n t e r n a l l y . F l o w e r pan ic l e a x i l l a r y , w i t h m a n y flowers. B r a c t s v e r y long, l i n e a r , 
a c u m i n a t e . O v a r y 5-ce l lcd . S e p a l s free a l m o s t to the ir base , l inear , a c u t e . C o r o l l a 
w i t h v e r y s h o r t tube ; the I O I K - S a c u m i n a t e , m o d e r a t e l y a p p c n d i c u l a t e , c r i s t a t e d o r -
s a l l y . S t y l e g l a b r o u s . 

" T h e b u s h reaches a he ight of 5 i n . T h e l e a v e s a r c 2 S to 30 c m . long a n d S to 9 
c m . b r o a d ; they are crossed on e a c h s ide of the m i d r i b b y a l i o u t 16 s tronger v e i n s , 
w h i c h a r e m o r e p r o m i n e n t on the u n d e r s ide , as are a lso the r e t i c u l a t e v e i n s ; t h e y a r e 
b l a c k w h e n d i y . T h e s t ipu le s a r c 9 m m . long. T h e lol ics of the c a l y x a r c 11 m m . l o n g 
a n d s o m e w h a t obtuse . T h e coro l la is greenish-whi te , 15 m m . long, of w h i c h 2 m m . 
is to lie a l l o w e d for the tube ; the appendages m e a s u r e 5 m m . ; the kee ls on the d o r s a l 
face of the lobes m a k e the b u d s h a r p l y 5 - r i b b c d . 

" T h e species is v e r y d i s t i n c t b y the s t r i c t l y sessile, v e r y obl ique leave. 1! a n d the 
a c u t e l y kee led c o r o l l a - l o b e s " ( K . S c h u m a n n , 1903) . 

C a m e r o o n : B i p i n d i , near L o k u n d j e ( Z e n k e r ) . 

Cuviera subul i f lora B e n t h a m 
Cuviera subuliflora BENTHAM, 1849, in B e n t h a m a n d H o o k e r , ' X i g c r F l o r a , ' p . 4 0 7 . 

HIE-I IN , 1S77, in O l i v e r , ' F l o r a of T r o p i c a l A f r i c a , ' I I I , p. 157. 
" A n ar l iorescent s h r u b or s m a l l tree of 15 feet, g labrous . B r a n c h e s s u b t e r c t c , 

s m o o t h , op|)osite . I>cavcs oblong, s h o r t l y a c u m i n a t e , ob l ique a n d ho l lowed o r 
r o u n d e d or s o m e w h a t n a r r o w e d at the base , ehar taceous , r a t h e r pa ler l i c n c a t h , 6 to 15 
by-2 to l i { i n . ; l a t e r a l v e i n s a b o u t 12 to 14 p a i r s , s l ender ; r ict iolc Y\ i n . l ong ; s t i p u l e s 
del to id , connate a t the base , kee l ed n e a r the a p i c u l a t e ai>cx, Yk to % i n . long , h a i r y 
w i t h i n . F l o w e r s n u m e r o u s , on s h o r t pedicels , in d i v a r i c a t e l y b r a n c h e d a x i l l a r y a n d 
l a t e r a l , subrcss i l e , d i c h o t o m o u s pan ic l e s of 2 to 3 i n . d i a m e t e r ; brac tco l e s l inear , n a r 
rowed a t bo th ends , Yi to 1% i n . long , accre scen t as wel l as the ea lyx - segments . C a l y x 
w h i t i s h ; segments n a r r o w l y or a t length b r o a d l y l inear , r a n g i n g u p to 1 i n . l o n g . 
C o r o l l a green; s e g m e n t s a l iout M in . long, lanceo late , c a u d a t e - a c u m i n a t e . S t y l e 
g l a b r o u s . O v a r y 5 -ce l l cd . F r u i t 1 i n . long, ob l ique ly e g g - s h a p e d " ( H i e r n , 1877) . 

F e r n a n d o P o : o n the sea shore ( V o g e l ) . 
S o u t h e r n N i g e r i a : A b o ( V o g c l ) . 

Cuviera t r i l o c u l a r i s H i e r n 
Cuviera trilnrularis H i K t t x , 1877, in O l i v e r , ' M o r a of T r o p i c a l A f r i c a , ' I I I . p. 157. 

" A s m a l l g labrous tree. B r a n c h e s s u b t e r c t c , s m o o t h . L e a v e s o v a t e - o v a l , a c u m i 
n a t e , r o u n d e d a n d s u b o b l i q u c a t the base , t h i n l y cor iaceous , glossy, of n e a r l y the s a m e 
co lor on b o t h s ides , 4 to 5 b y 1*{ to 2 i n . ; l a t e r a l ve ins a l iout S to 10 p a i r s ; |>etiole 
to ' j i n . ; s t ipules a p i c u l a t e , ova te , kee led , ! { i n . F l o w e r s on s h o r t pedicels , s e v e r a l 
together , in the t e r m i n a l or s u b t e r m i n a l a x i l s ; panic les l)i to 2 i n . d i a m e t e r ; c o m 
m o n p e d u n c l e about 'i i n . , brac tco le s lanceo late , % to % in . long. C a l y x - s e g m e n t s 
greenish whi te , Yi i n . long or r a t h e r more , l inear -e l l ip t i ca l , a c u t e , n a r r o w e d t o w a r d the 
base . C o r o l l a shor ter t h a n the c a l y x ; lobes lanceo late , c a u d a t e - a c u t e . S t y l e g la l i -
r o u s ; s t i g m a 10-sulcate . O v a r y 3 - ee l l ed" ( H i e r n , 1S77) . 

S o u t h e r n Niger ia" O l d C a l a l m r ( W . C , T h o m s o n ) , 
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E C O L O Q Y O F Cuviera is T H E B E I G I A N C O N G O 

T h e representatives of th is genus observed b y me mos t ly occurred 
i n l o w - l y i n g or mois t places, though n o t i n those ap t to be f requen t ly 
flooded; raised r i v e r banks are favor i te sites. Usual ly g r o w i n g as shrubs 
or bushes, 2 t o 4 meters h i g h , under favorable condi t ions t hey m a y be
come smal l , p y r a m i d a l , bushy trees of 5 to 7 meters. T h e t r u n k is 
slender, erect, and des t i tu te of branches below where i t of ten , b u t no t 
a lways , bears opposite, decussate, v e r y sharp spines, 2 to 5 c m . l ong . 
T h e long, slender branches spread more or less ho r i zon ta l ly and the i r ' 
t ips hang d o w n somewhat . I n accordance w i t h the decussation o f the 
leaves, t hey are placed opposite each other i n four regular rows. As a rule 
the upper p a r t o f the p l a n t is unarmed, though in some specimens one 
finds i n the axils of the leaves heavy, s t ra igh t spines, ev iden t ly modi f ied , 
abor ted branches. 1 T h e leaves are v e r y large, 10 t o 25 c m . long, 5 to 
11 c m . broad , borne on a short petiole (of abou t 1 cm. ) , ent i re and s imple, 
t h i n l y coriaceous, smooth and glabrous on b o t h sides, d u l l green above, 
paler below; usual ly cuspidate or more or less acuminate at the apex, 
obl ique and rounded or s l i gh t ly heart-shaped a t the base. T h e l a t e ra l 
ncrvures are ra ther t h i n , more conspicuous on the under side of the leaf, 
and number 8 to 10 on each side of the m i d r i b . T h e stipules are connate 
i n t o a short , loose sheath, w h i c h is keeled, acuminate , and about 0.5 
to 1.5 cm. long . T h e base of th is s t ipular sheath persists on older 
branches. 

T h e p l an t is n o t often seen blossoming. W c l w i t s c h , i n Angola , found 
flowers i n A p r i l and M a y and f ru i t s i n A u g u s t ; w h i l e i n the Be lg ian 
Congo, flowering specimens were seen b y Dewevre i n M a r c h (Luko le l a ) 
and b y me i n F e b r u a r y (Pcnge), J u l y ( K u n g a ) , and December (between 
M a s i s i a n d W a l i k a l e ) ; f ru i t s were found i n January , 1915, between W a l i 
kale and L u b u t u on a p l an t n o t i n flower. F r o m these v e r y incomple te 
data , w h i c h m a y relate t o different species, i t w o u l d appear t h a t Cuviera 
blossoms f rom December to Ju ly , ye t i t is qu i t e possible t h a t there is no 
definite flowering season, as is so often the case w i t h bushes and trees o f 
t rop i ca l r a in forests. 

Dewevre i n his field-notes accurately describes the flowers o f C. 
angolensis. T h e y are large, conspicuously colored, and placed as m a n y as 
a dozen together i n ax i l l a ry , polygamous panicles, t o w a r d the upper end 
of the younger branches. T h e common peduncle is 0.5 to 4 cm. long , 
whi le the pedicels are v e r y short , the flowers being subsessile i n the axi ls 

' K o h l (10O0. p. 1 0 4 ) and De Wildeman ( 1 9 0 0 , p. 207) alao note that the branches of certain speci
mens of CutiVra anoolenti* arc unarmed, whereas i n others they are spinose. There is a possibility that 
these differences arc of specific value. 
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of slender and na r row bracteoles of about 2.5 c m . T h e calyx is pale 
green, deeply cu t i n t o 3 to 5 elongate-lanceolate lobes, extending far 
over the corolla, and 1.5 to 7.5 c m . long . T h e corolla is short salver-
shaped (hypoc ra t e r i fo rm) , fleshy coriaceous, m o s t l y deep green; t he 
tube is shor t , b r i g h t carmine red , w h i c h color extends as a median acum
inate l ine or t r i angu la r spot over the upper side of each of the five lobes. 
These five corol lar lobes arc lanceolate or oval -acuminate , rigid, a n d 
spread i n t o a star when i n f u l l blossom. T h e tube of the corolla bears 
inside a r i n g of s i lve ry , sh iny hairs d i rected d o w n w a r d . T h e five 
stamens are exserted, placed i n the sinuses of the corollar lobes, a round 
the r i n g of hai rs ; t he i r filaments are s l i gh t ly flattened, fleshy, carmine 
r ed ; the i r anthers are ye l l ow . T h e s ty le is t h i c k , co lumnar , carmine red , 
densely wh i t e pilose, and ends i n a large, obtuse, cap-shaped, pale green 
s t igma. F r e q u e n t l y the f r u i t is ob l ique or even curved and falcate; 
b u t th is is due to the a b o r t i n g of one or more of the ovules; when t he 
f r u i t is n o r m a l l y developed i t is an obovatc , d i r t y ye l low drupe, abou t 23 
to 32 m m . long and 18 t o 25 m m . t h i c k ; i t s surface is deeply fu r rowed , 
there being 5 heav i ly developed r ibs w i t h less p r o m i n e n t ones between 
t h e m ; the r ipe f r u i t is crowned w i t h the remains of the wi the red ca lyx . 
I t is n o t e w o r t h y t h a t v e r y few of the flowers produce f r u i t . 

Cuviera angolensis was recognized as a m y r m e c o p h y t e b y K . Schu
m a n n (1S90, p . 121), w h o found unident i f ied ants i n the domat ia o f 
Welwitsch 's he rba r ium specimens. T h e first field-notes on th is p l a n t 
were made b y Dewevre i n 1896 (De W i l d e m a n a n d D u r a n d , 1900, 
p . 124) and these were completed b y E m . L a u r e n t (De W i l d e m a n , 1916, 
pp . 296-299) and H . K o h l (1909, pp . 1G3-1GG). T h e i r accounts agree i n 
a lmost every de t a i l w i t h m y o w n observat ions on Congo Cuvierx as 
repor ted below. T h e f o l l o w i n g ants are k n o w n f r o m C. angolensis. 

Crcmalogasler africana ( M a y r ) . Romce ( H . K o h l , 1909, p . 164; 
Forel , 19096, p . 69) . 

C. africana subspecies laurenli ( F o r e l ) . Romee ( H . K o h l , 1909, p . 
164; Forel , 19096, p . 09) . I n t h a t loca l i ty the coccid Stictococcus fomu-
carius Newstead was l i v i n g inside swellings o f C. angolensis also occu
pied b y th is an t (Newstead , 1910, p . 19). 

C. africana subspecies winklcri ( F o r e l ) . Ea la ( E m . L a u r e n t ; see 
Fore l , 19096, p . 69) . 

Cuviera angolensis H i e r n was the o n l y member of the genus 
recorded f rom the Belgian Congo, where i t is far f rom rare. I had 
o p p o r t u n i t y to examine i n several locali t ies a number of Cuvierx, a l l 
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of w h i c h a t the t i m e I regarded as belonging to th is species, since they 
agreed w i t h i t s descr ip t ion . W h i l e s t u d y i n g the ana tomy o f Cuviera, 
Prof . Ba i l ey discovered cer ta in his tological diss imilar i t ies between 
specimens collected a t different places, y e t i t is possible t h a t these dis
crepancies are due ei ther to the difference i n the age of the var ious 
branches or to the i r mode ol preservat ion. I n v iew of the fact t h a t the 
number of A f r i c a n species has been so increased recent ly , the Cuviera' of 
the Congo Basin w i l l need considerably more field s t udy before the i r 
i d e n t i t y can be safely discussed. M e a n w h i l e , m y notes arc presented 
separately for each of the specimens I examined. 

1.—At A v a k u b i ( January G, 1914; C o l l . N o . 179G) a Cuviera was 
found g r o w i n g on the banks of the I t u r i R i v e r . I t was a low bush (4 to 
5 meters h i g h ) , we l l answering the general descr ipt ion g iven above, b u t 
w i t h o u t flowers o r f r u i t ; flower buds were, however, not iced a few days 
later on another specimen i n the same loca l i t y . T h e t r u n k was c y l i n 
d r i ca l , and neither swollen nor ho l low. M o s t of the branches showed a t 
each node a spindle-shaped swel l ing wh ich extended over the lower 
t w o - t h i r d s to three-quarters of the in te rnodc , and was about 8 t o 10 
m m . t h i c k and G t o 7 cm. long . N o t w i t h s t a n d i n g the fact t ha t expanded 
por t ions were a lmos t complete ly hol low, the i r sol id, woody walls made 
t h e m very resistant t o pressure. T h e y were present even on y o u n g l imbs 
and ear ly became hol low, t h rough the d r y i n g of the medu l l a ry tissue, 
before be ing a t t a c k e d b y nnts . 

On some o f the branches the swellings contained a beetle l a rva feed
i n g on the remains of dr ied p i t h , b u t there was a lways an orifice b y w h i c h 
the insect had entered the s tem. Some of these beetle larva; were accom
panied b y eoccids, t hough no ants were associated w i t h t hem i n the 
c a v i t y . T h i s is of great interest because i t shows t h a t the eoccids enter 
the doma t i a of t he i r o w n accord as soon as an aper ture is pierced. 1 

T h e m a j o r i t y o f the swellings of older l i m b s were inhab i t ed by ants 
of different species, the most common be ing an unident i f ied Cremato
gasier. I fu r the r collected i n other doma t i a of the same plant Cataulacm 
pilosus Santschi and Technomyrmex hypoclinoides Santschi . A l l of 
t h e m had established i n the cavit ies regular formicaries w i t h l a m e and 
pupa;. I n the case o l the swellings tenanted b y Crematogaster, each shel
tered a separate colony, w i t h i t s o w n queen, a number of workers , and 
abundan t b rood . Fu r the rmore , the younger swollen internodes on the 
upper end of the branches were often occupied b y a so l i t a ry queen, soine-

' K o h l (1000. p . 1G5) also mentions t l ic presence of an insect larva, together w i t h scale insects, in 
some of the swellings of Cuviera angolrntia. 
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Viz 99. Curirrt, mngotmii I ! icrn: • , upper port ion of branch wi th one of the caulinary myrnicrcdo 
matia above the node; 6. longitudinal section of one of the swellings; e, aperture gnawed by the ant* 
and leading into the cavity; d, pits often occupied by coccids. Drawn from alcoholic specimens col
lected at the Tshopo Kivcr, near Stanleyville; natural sixe. 

t imes i n company w i t h a few coccids, the exi t hole being p a r t l y closctl b y 
callus g r o w t h . W o r k i n g d o w n the branch , one f requent ly met w i t h a l l 
stages i n the development of the colony, ending w i t h the appearance of 
the winged , sexual phasos. I t thus appears t h a t the var ious colonies i n 
a single Cuviera do no t fuse i n t o one great c o m m u n i t y as is the case 
w i t h the Pachysimx of Barlcria and the Viticicolx of Vitex Staudtii, 
y e t they manage to l ive peacefully sitle by side. 
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T h e three species of Fonn ic id i c found i n th is Cuviera were smal l a n d 
t i m i d , and showed no aggressiveness, r emain ing inside the domat ia when 
the p l an t was d i s tu rbed . T h e y could n o t have been of m u c h value as 
guards against phytophagous insects or o ther enemies. Indeed , numer 
ous leaves of a specimen densely popula ted b y ants were no t iceab ly 
eaten b y caterpi l lars . 

2 — \'Cuviera found a t Pcnge (Februa ry 13,1914; C o l l . N o . 24G1), 
a long the I t u r i R i v e r , agreed i n every pa r t i cu la r w i t h the specimens f r o m 
A v a k u b i described above. I t was i n f u l l b loom and a l l of i t s swell ings 
were occupied b y an unident i f ied Crematogasier. 

3. — A n o t h e r Cuviera collected near the v i l lage o f M a s a k i , between 
Mas i s i a n d "Walikalc (December 3 1 , 1914; C o l l . N o . 6429), also agreed 
en t i r e ly w i t h the p lan ts f r o m A v a k u b i . I t s swellings were occupied b y 
t w o different ants, Engramma denticulatum Wheeler a n d Tetramorium 
meressei Fore l , each i n domat ia of i t s o w n . 

4 . — T h e above remarks fu r the r a p p l y to a Cuviera collected i n f r u i t 
near Sitaweza, between W a l i k a l c and L u b u t u (January 13, 1915; 
preserved i n m y h e r b a r i u m w i t h o u t C o l l . N o . ) . I n th i s case the i n 
hab i t an t s were Crcmalogaster excisa subspecies andrci (Fo re l ) . 

5. — A l o n g t he Tshopo R i v e r , near S tan leyvi l le , M r . H . L a n g and I 
collected, M a r c h 8,1915, m u c h ma te r i a l of Cuviera w h i c h was a b u n d a n t l y 
set t led b y the a n t Crematogasier africana subspecies laurenti v a r i e t y zeta 
(Fo re l ) . F igure 99, d r a w n f r o m alcoholic specimens, shows the outer and 
inne r s t ruc ture o f the domat i a , w h i c h were i n every respect s imi lar t o 
those of the p lan t s observed a t A v a k u b i , Penge, M a s a k i , and Si taweza. 
Prof . Ba i l ey states t h a t , compared w i t h the swellings of the K u n g a speci
mens, those of the p lan ts f rom the Tshopo are "shor ter , s l immer , and o f 
a deep o l ive green c o l o r " ; i n a d d i t i o n , the cortex a n d bast are r e l a t i ve ly 
free f rom "amber-co lored substance" and the p i t h cells w h i c h con ta in 
t h i s substance are diffused, w i t h a per iphera l row scattered along t he 
inner ma rg in of the stele. These Tshopo examples are referred t o as 
"Cuviera angolensis" i n Prof . Bai ley ' s ana tomica l studies (Par t V , p . 
593) . 

6. — A t K u n g a , n o r t h of M a l c l a , M r . H . L a n g and I found a Cuviera 
( Ju ly 11 , 1915; C o l l . N o . 7983) i nhab i t ed b y numerous ants, Cremato
gasier impressiceps v a r i e t y frontalis Santschi . T h e m y r m c c o d o m a t i a 
( F i g . 100) are longer and broader t h a n i n the specimens f rom the Tshopo 
R i v e r and of a reddish green color. T h e his tological s t ruc tu re of the 
s tem is also somewhat different ; the "amber-co lored substance" is 
concentrated i n the subepidermal and other cor t i ca l cells, whereas t h e 
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Fig. 100. CunVra ipecles? j , por t ion of branch c iv inc externa! view of one of the domatia and th© 
longitudinal section of another; 6, longitudinal section of one of the domatia; **, aperture gnawed b y 
ants; cf, pita often occupied by coccids. D r a w n from herbarium specimens obtained at Kunaa, near 
Malela ; natural sisc. 
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p i t h cells con ta in ing i t are aggregated i n the center of the more deeply 
lobed medul la ( B a i l e y ) . T h e p l a n t f rom th is l oca l i t y is referred to as 
• 'un ident i f ied Cuviera" i n Prof . Bai ley 's c o n t r i b u t i o n (Pa r t V , p . 593) . 

3. S Y N O P S I S O K H K C O H D K D M Y H M K C O P H Y T K S 

T h e s tudy of a n t - i n h a b i t c d plants is i n such an incomplete state t h a t 
no adequate or s tandard def in i t ion of the t e r m " m y n n c c o p h y t e " has 
so far been fo rmula t ed . T h e s tudent m u s t therefore be prepared, i n 
reading the present synopsis, t o meet w i t h cases of ve ry unequal va lue . 
W a r b u r g (1892, p . 130) has proposed t o classify p lants according to the 
na ture of the i r relat ions w i t h ants i n t o the fo l l owing three groups : 

a. M v i i M R c o T K O P i n c p l a n t s p r o v i d e o n l y food to the a n t s , c i t h e r in the f o r m 
of s u g a r y e x u d a t e s ( n e c t a r i e s , ) s p e c i a l food-bodies ( b r o m a t i a of the f u n g i ) , seeds o r 
f ru i t s of the m y r m c c o c h o r c s , a n d the l i k e . 

b. MYHMECODOMIC p l a n t s f u r n i s h o n l y she l t er to the a n t s ' nes ts , c i t h e r i n 
n o r m a l c a v i t i e s , s u c h a s h o l l o w s t a l k s , o r in s p e c i a l swel l ings o r m y r m e c o d o m a t i a . 

c. MYII .MECOXENIC p l a n t s a c t a s t rue hosts , offering to t h e i r a n t guests b o t h 
she l t er a n d food. T y p i c a l cases of the k i n d a r c Cccropia adenopus ( w i t h the M i i l l c r i a n 
bodies) a n d Acacia cornigera ( w i t h the H c l t i a n b o d i e s ) . 

T h e t e r m " i n y r m e c o p h y t c " is here used to inc lude W a r b u r g ' s 
" m y r m e c o d o m i c " and " m y r m e c o x e n i c " p lants . A fu r the r d i s t i nc t i on 
of these t w o categories seems v e r y unwise a t present, because we are, i t 
appears, j u s t beg inning t o unders tand the t rue relat ions exis t ing between 
ants and the p lan t s t hey i n h a b i t . M y def in i t ion of " m y r m e c o p h y t e s " 
is based on prac t ica l considerations and is thus mere ly p rov i s iona l . I n 
the m a i n , however, I agree w i t h U l c (19006, p. 335), w h o proposes to 
designate as an t -p lan ts a l l p lants w h i c h arc s teadi ly i nhab i t ed b y cer ta in 
species of ants, exc luding o n l y cases where the ants occasionally settle 
i n no rma l leaf-sheaths, s l i ts i n the ba rk , dead branches, etc. Schumann's 
(1888) def in i t ion , on the other hand , is qu i t e tc lcological and therefore 
of l i t t l e use under present circumstances, since he wishes to res t r ic t the 
t e r m " m y r m e c o p h y t c " t o those plants " t h a t arc no t merely v i s i t ed b y 
ants , b u t are purposely i nhab i t ed b y t h e m , and t h a t therefore have 
p robab ly entered w i t h t hem i n t o a t rue symbio t i c r e l a t i o n . " 

T h e exquisi te manner i n w h i c h m a n j r ants have come " t o k n o w 
p l a n t s " ( M i c h a e l Gchlcrus , 1019) mus t indeed astonish the botanis t w h o 
is b u t l i t t l e acquain ted w i t h the psychic ac t iv i t i es of these t i n y insects. 
I n his search for a much-needed explanat ion he n a t u r a l l y tu rns t o the 
magic ac t ion of " N a t u r a l Select ion," fo l lowing i n th is the general t r e n d 
of present ecological b o t a n y . Var ious theories of m y r m e c o p h y t i s m arc 
f u l l } ' exposed and c r i t i c a l l y discussed b y Prof . B a i l e y i n p a r t V of th i s 
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Repor t (pp . 610-G14), so tha t a fur ther considerat ion of th is in te res t ing 
topic is unnecessary here. 

T h e o r ig in o f the var ious p l a n t s t ructures used b y ants for nest ing 
or feeding purposes is a pure ly bo tan ica l p rob lem. ' T o the myrmecologis t , 
on the other hand , belongs the task of t r ac ing the var ious modif ica t ions 
of an t behavior w h i c h have g radua l ly led t o the close, ob l i ga to ry cceno-
bio t ic associations of cer ta in Formic ida ; w i t h cer ta in p lants . I t is n o t 
d i f f icu l t t o show t h a t here, as elsewhere, the specialization i n the habi t s 
of ants has fo l lowed i t s o w n course, qu i t e independent ly o f any s imul tane
ous changes in the s t ruc tu re o f p lants . 

Numerous ants belonging to m a n y genera o f the higher groups, v i z . , 
the Pscudomyrminse, Myrmic ina3 , Dol ichoderina; , and Formic ina ; , 
establish t e m p o r a r y shelters or permanent colonies i n dead branches, 
s tumps of trees, d r y stalks of herbs, and l ike places. I n w h a t perhaps 
m a y be regarded as the most p r i m i t i v e stage of t h i s behavior , the an ts 
mere ly appropr ia te exis t ing cavit ies, such as o l d bur rows of wood-bor ing 
larva?, e m p t y galls, and ho l low p i t h channels.- D r y stalks of grasses, 
reeds, and other herbaceous plants arc also great favori tes as nesting 
sites w i t h m a n y t r o p i c a l ants (Fore l , 1896a-d). A t L u a l i , Belgian Congo, 
I found in Augus t , 1913, a beau t i fu l and populous nest of a Camponotus 
established i n a d r y s ta lk of papyrus on the b a n k of the Shiloango. 
Tucke r (1911, pp. 24 and 26) ment ions f ind ing nests of the N o r t h A m e r i 
can Creinatogaster lineolata Say subspecies Ixviuscula M a y r v a r i e t y clara 
M a y r , at Alexandr ia , Louis iana, i n corn-stalk cavities formed b y a borer 
and also i n hang ing " b o l l s " or f ru i t s of c o t t o n . T h e common Lasius 
niger (Linnams) was observed i n Europe i n fal len apples, t e m p o r a r d y 
occupying the e m p t y galleries made b y the apple-moth (Ruzsky , 1913, 
pp. 61-63) . 

I n m a n y cases ants excavate new galleries i n dead or decaying 
vegetable tissues or t ransform the fibres i n t o " c a r t o n " used as p a r t i 
t ions or plugs. One of the most t yp i ca l of these borers i n dead wood is 

' In a recent publication. Choi!at and Cariaao (1920) argue that the caulinary swellings of myrtne-
cophilou* planta are mere galla caused by the sting of insects and subsequently settled by theants.^ They 
base their conclusion on the fact that they found insect larva* in various stages of development inside the 
swellings of Cordia gUbrat* de Candollc, C . longiiubm Chodat and Viae bee, and various other species of 
this genus, and also inside the swollen stipular thorns of Acacia carenin Hooker and Amott. This view, 
however, has not found much favor with other investigators (see De Wildeman. 1021). In the cases of 
the African liartcrim Jljiuiots, Curicrr. I'lertroni* laurentii, Hindi* myrmcevvhytm, etc., there ran be 
no question hut that the myrmecodomatia are normal, hereditary organs of the plant and that insects 
take no part in their production. This rs undoubtedly also true for the swollen thorns of the Central 
American bull-horn acacina, which reach their characteristic size and shape even under cultivation. It 
must further be pointed out that the mere presence of insect larva* feeding inside plant swellings doe* not 
necessarily mean that these swellings arc galls made by the inserts, whose occurrence thero may he 
purely accidental. Many years sgo I'iebrig (1900) noticed that caterpillars frequently rlcatioy the 11th 
of the swollen thorns of Acacia earenia. Moreover, that insert galls have been and still are mistaken 
for true myrmeeodomatia has been shown elsewhere (pp. 37I-37S), %a that each particular ease must be 
examined with the utmost care. In order to ascertain its true standing. 
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the common Camponotus caryx ( F i t c h ) , several forms of wh ich occur 
t h roughou t the Palcarctic and Nearc t ic Regions (Wheeler, 1910c, 
pp . 219-220). M a n y species of Crematogasier and I^eptothorax remove 
the p i t h f rom dead twigs of trees, b r ia r and rose bushes, etc., to make 
homes for themselves (Forel , 19036; Stager, 1917 and 1919). 1 A peculiar 
cocnobiotic association was described b y Wheeler (1912a) i n the case of a 
mist letoe, Phoradendron jlavesccns va r i e ty villosum N u t t a l l , wh ich grows 
on l ive oaks (Qucrcus emoryi Por ter and Coul te r ) i n the Huachuca M t s . , 
Ar izona . T h e branches of th is mist letoe are v e r y f requent ly hol lowed o u t 
for some distance b y a curcu l ion id l a r v a ; the beetle makes i t s ex i t 
t h rough a r o u n d hole a t the side of the t w i g and the deserted gal lery is 
then usual ly occupied b y a colony of Crematogaster arizoneiisis Wheeler. 
Fur the rmore , the walls of these formicaries are i n v a r i a b l y covered w i t h 
reddish eoccids, Pseudococcus phoradendri Cockerc l l . I n the t ropics of 
b o t h hemispheres, m a n y species of Cataidacw* (Paleotropical) and Cryp-
loccrus (Neot rop ica l ) arc t rue wood-bor ing ants . S i m i l a r i t y i n habi t s 
has gradua l ly resulted i n a remarkable resemblance i n the shape of the 
head and the flattened body of these t w o genera, though they are n o t 
closely related to each other. 

T h e keenest carpenter ants, such as the holarct ic Camponolus hcreu-
leanus (Linna:us) , w i t h i t s var ious races and varieties, and the European 
C. vagus (Scopoli) , f requent ly extend the i r bur rows i n t o the l ive , hea l thy 
wood of s tanding t imbe r . I t is, however, among the t rop i ca l and sub
t rop ica l Pscudomyrmina ; t h a t we find a l l t r ans i t iona l stages between the 
common wood-bor ing h a b i t and the more specialized behavior of nest ing 
inside l i v i n g , n o r m a l organs of p lants and myrmccodoma t i a . T h e 
impulse to gnaw th rough l i v i n g vegetable tissues n o t o n l y presupposes a 
greater inquisi t iveness on the p a r t of the ants, b u t i t is undoub ted ly also 
influenced b y the ana tomica l s t ruc ture and chemical composi t ion of 
the p lan t , as is clearly shown b y Prof . Bai ley ' s his tological s tudy o f 
myrmecophytes (See P a r t V , p . 585-G21). 2 F r o m the hab i t of bo r ing i n t o 
n o r m a l l y exis t ing cavit ies of plants i t is on ly a step t o the excava t ing 

1 In January, 1910.1 found several nests,with queens and workers,of Ltpiothoraxantmatulua fXylander) 
variety hrunru* Santschi inside dead, hollowed stalks of wild roses near Algiers. The eomnom North 
American L . curtitmino-u* Mayr usually nesta in hollow twigs or stalkcs. 

"The larvm of many llymcnoptcra, su> h as the Tenthredinida; and Siriridje, most Cynipidte, and 
certain ChalrididV, arc phytophsgous, feeding on the livirg tissues of healthy, growing plants. It may 
not be so commonly known that as adults, too, some of them atta< k living parts of plants. Certain of 
the larger saw-flies are known to injure twigs of bushes by girdling them with their mandilles. The 
large hornet. Veapa crabro, gnaws the new bark of trees in order to get building material for its paper 
nests. A number of tropiral and subtropical bees and fossorisl wasps arc known to excavate nesting 
galleries i n the green, jui -y p ;th of living plants. According to Urauns, this is one of the peculiarities in 
the behavior of certain South Afri an Xylocopa, Ccralina, and Datvprortut. tl have observed Bimi lar 
habita in spe-ios of Allodapt and Datyprortua in the Bclgisn Congo. Ilertoni, in Paraguay, found ATpfo-
crabro umbrotua S hrottky nesting i n the green stalks of radish which ripens its seed about the time the 
young wasps are hatching. 
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of the pith" of l i v i n g branches, wh ich br ings us then to the se t t l ing of t he 
so-called myrmecodomat i a . T h a t pith-nests, such as those described 
for Endospermum formicarum Beccari b y D a h l (1901) i n N e w Guinea, 
have been so seldom not iced is p robab ly mere ly due to a lack of proper 
inves t iga t ion . 

I n the fo l lowing pages an a t t e m p t is made to review the var ious 
cases of t rue m y r m e c o p h y t i s m w h i c h have thus far been recorded, as the 
per t inent observations are qu i t e scattered i n entomological and bo tan ica l 
publ ica t ions . I n th i s l i s t the plants arc arranged according t o then-
systematic sequence. I have added a few remarks on d i s t r i b u t i o n , a 
shor t descript ion of the myrmecodomat ia , and a record of the ants found 
there in . T h e avai lable i n f o r m a t i o n is, however, of ten v e r y scanty. So 
far as possible, d o u b t f u l o r erroneous observations have been excluded 
or expressly questioned, w h i l e the recording authors are g iven i n each 
case. T h e dates refer t o the appended b ib l iography . 

P T E R I D O P H Y T A 

PolypodiacesB 

A cosmopol i tan f a m i l y , con ta in ing some 100 genera and 2800 species. 
P o l y p o d i u m L i n n t r u s . Cosmopol i tan , w i t h about 200 species; 

some of the Or ien ta l species are we l l -known myrmccophy tes . 
P. sinuosum W a l l i c h . M a l a y Region f r o m Malacca t o the Solomon 

Islands. I n h a b i t e d b y Technomyrmex albipes ( S m i t h ) , an ub iqu i tous 
a n t ( Y a p p , 1902; R i d l e y , 1910; Shelford, 1916); also b y Iridomynnex 
myrmccodix E m e r y i n Borneo (Wheeler, 1919, p . 100) and i n J ava 
(Miehe , 19116), a n d b y / . cordata (Smi th ) i n N e w Guinea (Beccari , 
18S4). 

P. lomarioidcs K u n t z e . M a l a y Region ( Y a p p , 1902). 
P. sarcopus D c Vriese and T c y s m a n n . Celebes ( Y a p p , 1902). 
P. i>nbricalu??i K a r s t e n . A m b o i n a . 
P. Iciorhizon W a l l i c h . Eastern H i m a l a y a , Western China . 
These five species cons t i tu te the subgenus Aspidopodium D i c l s 

( = Myrmecophila C h r i s t ) . T h e y arc ep iphy t i c ferns, w i t h creeping, 
scmicy l indr ic rhizomes, wh ich are fleshy and m u c h swollen on the 
upper side where the leaves are inserted on inan imate protuberances; the 
flattened under side is pressed against the suppor t . Or ig ina l ly the 
swel l ing is filled w i t h an abundan t aquiferous tissue, wh ich i n d r y i n g up 
causes the rhizomes to be tunnel led almest the i r whole l eng th . T h e 
resu l t ing cavities arc, as a rule, inhab i ted b y ants w h i c h pierce the en 
trances (Gtebel, 1SSS; G . Kar s t en , 1S95). 
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A species of Poly podium (IP. megalophyllum Desvaux = P. Schom-
burgkianum K u n t z c ) of South Amer ica (R io Negro ; R i o Napo) is said to 
have rhizomes s imi l a r ly swollen and occupied b y ants . A Costa R ican 
species, Polypodium Brunei Wcrck l c , possesses smal l bulbs, about 2 to 
2.5 cm. in diameter , fixed b y short peduncles a t the sides of the rh izome; 
these bulbs are ho l low, p rov ided w i t h an orifice, and d iv ided b y p a r t i 
t ions i n t o four or five spacious chambers. G . Scnn (1910) regards t hem 
as water reservoirs; whether they are occasionally inhab i ted b y ants is 
no t k n o w n . Polypodium bijrons Hooker , of B r a z i l , has s imi lar swellings 
wh ich , according t o Ulc (19006), act also as water reservoirs and are no t 
occupied b y ants . 

Lecanopter is B l u m e . M a l a y Region. Represented b y four or 
five closely al l ied species, a l l epiphytes, w i t h swollen, t ube r i fo rm r h i 
zomes, traversed b y a system of galleries inhab i ted b y ants. T h e genus 
is d o u b t f u l l y d i s t i n c t f rom Polypodium. 

L. deparioides (Cesat i ) . Borneo (Shelford, 1910). 
L . carnosa B l u m e ( = Polypodium palelliferum B u r c k ) . Pcrak , 

Borneo, the Moluccas , Phi l ippines , Celebes, Java ( Y a p p , 1902; R i d l e y , 
1910; Shelford, 1910). I n h a b i t e d b y Crematogasier yappii (Forel) and 
C. difformis F . S m i t h . Hooke r believed t h a t L. carnosa represented a 
teratological cond i t i on of Polypodium lomarioidcs, b u t t h i s v i ew has been 
discarded f o l l o w i n g Burck ' s (1884a) observations of th i s p l an t . 

L. Curlisii Baker . Sumat ra . 
L. Maclcayii Baker . Java. 
Some of the O l d W o r l d ep iphy t i c ferns of the genus Drynaria B o r y 

have been imprope r ly included among the myrmecophytes . T h e y are 
remarkable i n h a v i n g , i n a d d i t i o n to the no rma l , fern- l ike leaves, others 
w h i c h are sessile, broad , superficial ly d iv ided , and pressed against the 
suppor t and the rh izome. H u m u s accumulates underneath the cover o f 
these apprcsscd leaves and is soon invaded b y roots . F requen t ly ants 
nest i n th i s humus , b u t the i r presence there is merely accidental and I 
agree w i t h Gcebel (1888) t h a t these cover-leaves ( " N i s c h e n b l a t t e r " ) 
can b y no means be considered as myrmccodomat ia . Drynaria Laurentii 
C h r i s t is one of the commonest ep iphy t ic ferns of the Congo Basin and 
shows a l l the peculiari t ies of the genus beau t i fu l ly . D. qucrcifolia ( L i n -
nccus) is abundan t i n the Or ien ta l Region, f r o m I n d i a t o Polynesia. 

Pheidole javana M a y r subspecies jacobsoni Forel va r i e ty taipingensis 
Forel was found b y v . But te l -Rcepcn fo rming small colonics i n the cav i 
ties of the i r regular ly thickened root of an ep iphyt ic fern i n Malacca 
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(Forel , 1913, p . 2S). M o r e details concerning th is p l a n t w i l l p robab ly be 
given i n v . Buttel-Ree,)en's fo r thcoming paper on the bio logy of East 
I n d i a n social insects. 

M O N O C O T Y L E D O N E ^ E 

Palmes 

A n abundan t f a m i l y i n t rop ica l and subtropical regions, especially 
in South America and the M a l a y Region. A p p r o x i m a t e l y 170 genera, 
w i t h 1200 species, have been described. A smal l number of species have 
been found associated w i t h ants bu t , w i t h the exception of cer ta in 
Korthalsix, they can h a r d l y be called myrmccophytes . 

K o r t h a l s i a B l u m e . Or ien ta l Region . W i t h t w e n t y species, a l l of 
which are ra t tan-pa lms. W h i l e the l igule of the leaf-base usual ly forms a 
close, t i g h t l y f i t t i n g sheath, i n a few species wh ich cons t i tu te a special 
section, this organ is d i la ted i n t o a rounded or oblong, b u l k y sheath o r 
ocrea of a s t i f f papery texture , f requent ly perforated and occupied b y 
ants of the genus Camponotus. E m e r y has expressed the op in ion t h a t 
these Camponoti belong t o a special group of the genus, adapted to 
l i v i n g i n the ocrea of these palms. 

K. scaphigera M a r t i n s . M a l a y Region (Beccari , 1884; R id l ey , 
1910; Shelford, 1910). I n Sumatra Beccari found the ocrea of the 
leaves perforated on the sides and inhab i t ed b y Camponotus hospes 
E m e r y ; i n Borneo a related Camponotus was found i n this pa lm. Accord 
ing to R i d l e y (1907, p . 21G) the natives of the M a l a y a n Peninsula call 
th is pa lm " R o t a n s c m u t " or an t - r a t t an . 

K. cchinomelra Beccari . M a l a y Region (Beccari , 18S4; R id ley , 
1910; Shelford, 191G). T h e a n t found i n Sarawak i n th is p a l m b y Bec
cari was Camponotus contractus M a y r , w h i c h had cu t an entrance. O n 
passing near the p l a n t one m a y hear the ants r u n n i n g along the walls of 
the ocrea, w h i c h acts as a resonator. E m e r y (1888, p . 529, footnote) 
dcscril>cd C. contractus v a r i e t y scortechinii f r om specimens taken i n the 
ocrea of A' , cchinomelra i n Perak. Crematogaster difformis F . S m i t h had 
settled i n the ocrea; of specimens of th is pa lm cu l t i va t ed a t Bu i t enzo rg ; 
i t had no t pierced an orifice, as d i d the Camponotus ment ioned above, b u t 
merely made i t s w a y a long the s l igh t depression near the upper marg in 
of the ocrea. 

Camponotus contractus va r ie ty buttesi Fore l , f rom K w a l a L u m p u r , 
Selangor (Malacca) , was found i n the hol low swellings of a p lan t called 
b y the natives " R o t a n udang , " i n wh ich the workers make a peculiar 
noise a t n igh t (Fore l , 1902, p . 463) . Accord ing to Rid ley (1907, p . 216), 
th is is the M a l a y a n name of Korthalsia ecJiinomctra. 

http://COTYLEDONE.fi
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K. anguslifolta B l u m c . M a l a y Region . I n Sumatra , Beccari found 
the ocreao pierced w i t h a hole and inhab i t ed b y Camponotus korlhalsiaz 
E m e r y (Beccari , 1884). 

A' , horrida Beccar i , K. Scorlcchinii Beccari , and K. cheb Beccari , 
a l l f rom the M a l a y Region, have a s imi l a r ly constructed ocrea, w i t h an 
orifice undoub ted ly pierced b y ants wh ich have no t been ident i f ied 
(Beccari , 1S84). 

Calamus Linnajus . A b o u t 150 species i n the Or ienta l Region f rom 
I n d i a t o t rop i ca l A u s t r a l i a and Polynesia; one species i n t rop ica l A f r i c a . 

C. amplcclcns Beccari . Borneo. T h e t w o lower segments of the 
leaves arc folded back and embrace the stem so as to enclose i t , the r e 
su l t ing c a v i t y be ing inhab i t ed b y ants (Beccari , 1884; Shelford, 1910). 

Dsemonorops B l u m e . Or ien ta l Region. Represented b y seventy 
species, a l l ra t tans . I n several of t hem ants h a b i t u a l l y make nests i n the 
large, st iff flower-spathes, w h i c h often qui te cover the flower-panicles. 
T h e genus is closely a l l ied to Calamus. 

D. Jenkinsianus M a r t i u s . M a l a y Region . Flower-spathes i n 
habi ted b y a Camponotus a l l ied to C. mitis ( F . S m i t h ) (Rid ley , 1910). 

Orchidacese 

One of the largest families of plants, con ta in ing 500 genera and over 
15,000 species. Cosmopol i tan , b u t chiefly i n w a r m and h u m i d regions. 
T h e fo l l owing cases of m y r m e c o p h y t i s m are s t i l l doub t f i d and need 
closer inves t iga t ion . 

Diacr ium L i n d l c y . Ep iphy te s of the Neo t rop ica l Region; four 
species. 

D. bicornutum ( H o o k e r ) , of T r i n i d a d and Guiana , has a swollen, 
spindle-shaped stem, wh ich is n o r m a l l y ho l low and perhaps regular ly i n 
hab i ted b y ants (Rodway , 1911, p . 111). Schlcchter 1 claims t h a t even 
under c u l t i v a t i o n the pseudobulbs f o r m a t the i r base a s l i t t h rough which 
the ants gain access i n t o the c a v i t y . 

Schcmburgkia L i n d l c y . Ep iphy tes of the Neo t rop ica l Region . 
Represented b y th i r t een or fourteen species, f rom M e x i c o to Guiana 
and Peru, several of w h i c h have hol low pseudobulbs. 

S. tibicinis ( B a t c m a n ) , i n Cen t r a l Amer ica ( f rom M e x i c o t o Vene
zuela), has vo luminous , elongated pseudobulbs, wh ich are hol low, w i t h a 
smooth inner l i n i n g and usual ly i nhab i t ed b y ants ; these go and come 
t h r o u g h a smal l opening pierced a t the base of the pscudobulb (Ross, 

• 'Die Orchidccn, ' flJcrlin), 1915, p . 214. 
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1909; 0 . Mossias, 1901; the p lan t is represented on P I . x x x i v of Step, 
1913). T h i s is apparen t ly a t rue mynnecophy te . M a y r (1802, p . 720) 
has recorded Ncoponera villosa (Fabr ic ius) f rom the pseudobulbs of th i s 
o rch id a t Vera Cruz , M e x i c o . 

G r a m m a t o p h y l l u m Blume . Ep iphy tes of the M a l a y Reg ion ; 
four species. 

G. speciosum B l u m e is one of the largest orchids k n o w n ; the s tem 
reaches a height o f 4 m . and is th ickened, especially towards the base; 
occasionally i t shows galleries occupied b y ants . 

D I C O T Y L E D O N E . E 

Moracese 

Cosmojwl i t an f a m i l y , t hough chiefly t rop ica l , w i t h 70 genera and 
about 1000 species. T h e o n l y m y r m e c o p h y t i c members k n o w n w i t h 
ce r ta in ty belong t o Cecropia. Schimper has described and figured Ficus 
inatquahi, w i t h swellings, supposed t obemyrmecodoma t i a , on the branches, 
b u t R id l ey (1910, p . 45S) has s h o w n t h a t these swellings are accidental , 
pathological product ions . 

Pourouma guianensis Aub le t , of South Amer ica , which is related t o 
Cecropia, according t o R e t t i g (1904), possesses t r i c h i l i a a t the base of t he 
l>etiole w h i c h produce food-bodies s imi la r t o the " M u l l e r i a n bod ies" of 
Cecropia adenopus; whether t hey are collected b y ants is n o t k n o w n . 
Forel (190-16) ment ions Azteca duroix Fore l as h a v i n g been found b y U l e 
i n the twigs of an un iden t i f i ed Pourouma i n B r a z i l . 

Cecropia Linnaeus. T h i s genus occurs t h roughou t t rop i ca l Amer ica 
f rom Mex ico t o B r a z i l . There arc t h i r t y to f o r t y species, apparen t ly 
ve ry few of w h i c h (subgenus Aztccopia H . v . I h e r i n g ) are m y r m e c o 
phytes . These l a t t e r shelter nests of var ious species of Azteca inside 
the i r ho l low stems and also produce food for the ants i n the t o r m of so-
called " M u l l e r i a n bodies." M a n y other species of th is dol ichodcr ine 
genus of ants nest i n var ious locations or even b u i l d free car ton nests i n 
trees. I t seems, however, t h a t the species w h i c h i n h a b i t the Cccropix 
are ob l iga to ry p lan t ants, being met w i t h o n l y inside these p lan ts ; 
the colonics perish when the trees die or are cut d o w n . 

Al fa ro found inside the stems of an unident i f ied Cecropia i n Costa 
Rica the fo l lowing an t s : Azteca cccruleipcnnis Emery , A. alfaroi E m e r y , 
A. xanlhocfiroa (Roger) , and constructor E m e r y ( E m e r y , 1S906). 
Ule collected i n B r a z i l A. a'faroi subspecies cecropix Forel f rom another 
species of Cecropia (St i tz , 1913a). W a n n i n g (1S94) s tudied i n Venezuela 
a sj)ecies of Cecropia wh ich he found inhab i t ed b y Azteca instabilis ( F . 
S m i t h ) . 
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Cccropia adcnopu.s M i q u c l ( = (7. pcllala Veliozo, ncc Linnaeus). A 
common species o n the east coast of Braz i l l ietween 28° S. l a t . and the 
Equa to r ( I I . v . I h e r i n g , 1907). T h e best account of this celebrated 
p l an t is g iven b y Wheeler (19106, pp. 305-310) : 

T h e tree k n o w n a s " i m l i a u h a " or " i m l i a t i v a " is v e r y s l ender a n d c a n d e l a b r a -
s h a p e d , g r o w i n g to a he ight of 1 2 - 1 3 n i . T h e t n i n k a n d b r a n c h e s afe ho l low e x c e p t 
a t the nodes , w h e r e there are th in t r a n s v e r s e s ep ta . T h e s a p is colorless , not m i l k y 
n o r r u b b e r - c o n t a i n i n g , ns s t a t e d b y some a u t h o r s . T h e c r o w n of foliage is meagre 
a n d cons i s t s of large , p a l m a t e l y lobed l eaves . A t some t i m e of i ts life e a c h node l>cars 
a leaf, the l o n g pet iole of w h i c h h a s a t its base a h a i r y c u s h i o n , k n o w n as the t r i c h i l i u m , 
in w h i c h the y e l l o w M u l l e r i a n l m d i c s a r e i m b e d d e d . T h e c a v i t i e s of o lder a n d larger 
trees a r c a l m o s t w i t h o u t except ion t e n a n t e d b y Azteca muelleri E m e r y , w h i c h perf orates 
the s e p t a a n d t h u s causes a l l the in t ernoda l c a v i t i e s to c o m m u n i c a t e w i t h one a n o t h e r , 
b o t h i n the t r u n k a n d b r a n c h e s . T h e a n t s do not , h o w e v e r , l i ve in the smal l e s t , s t i l l 
a c t i v e l y growing twigs . T h e j u s t - f e c u n d a t e d queen en ters the b r a n c h e s wh i l e the 
tree is s t i l l y o u n g (:>0 c m . to 2 m . h i g h ) a t a p a r t i c u l a r po int , a s m a l l depress ion a t the 
u p p e r e n d of a f u r r o w a t the top of the internode , w h e r e , a s S c h i m p c r has s h o w n , the 
w a l l l a c k s the fibrovascular b u n d l e s a n d is mos t e a s i l y per fora ted . V o n I h e r i n g c a l l s 
the depress ion the " p r o s t o m a , " the perforat ion w h i c h is formed in i t the " s t o m a . " 
T h e queen t h u s en ters the in ternode b y m a k i n g a s t o m a a n d feeds on the t i ssue 
( " s t o m a t o m e " ) w h i c h , a c c o r d i n g to v o n I h e r i n g , soon prol i ferates o v e r a n d closes the 
open ing f r o m the ins ide . I n the s m a l l i n t e r n o d a l c a v i t y the first w o r k e r s , s ix to e igh t 
in n u m b e r , a r c r e a r e d , a n d these restore c o m m u n i c a t i o n w i t h the outs ide w o r l d b y 
a g a i n o | )cn ing the s t o m a . 

Several females m a y each s ta r t a colony i n one of the in ternodes of 
the same tree. Since later o n l y one colony is found i n a tree, v . Ihe r ing 
supposes t h a t the var ious p r i m a r y colonics fuse to fo rm one large com
m u n i t y , after a l l except one of the queens have been k i l l e d . Such a fusion 
of workers f rom different colonics is, however, doubted b y Wheeler. 
A f t e r the single c o m m u n i t y has g rown and has perforated the septa, i t 
s ta r t s a spindle-shaped car ton nest i n the bole, a l i t t l e distance above the 
g round . 

T h i s so -ca l l ed " m e t r o p o l i t a n n e s t , " w h i c h w a s d i s c o v e r e d b y v o n I h e r i n g , re 
s e m b l e s the c a r t o n nests b u i l t b y other species of the genus on the b r a n c h e s of Cccropia. 
a n d o ther trees. W h e r e the nes t o c c u r s the bole of the Cccropia present s a s p i n d l e -
s h a p e d e n l a r g e m e n t , w h i c h v o n I h e r i n g regards a s a g a l l — " t h e larges t k n o w n g a l l , " 
b u t h i s figures a n d s e v e r a l of these nes t s r e c e n t l y a c q u i r e d b y the A m e r i c a n M u s e u m 
of X a t u r a l H i s t o r y p r o v e c o n c l u s i v e l y t h a t s u c h a n in terpre ta t ion is erroneous . T h e 
w a l l of the ho l low t r u n k w h e r e i t encloses the nest , shows no s t r u c t u r a l modi f i ca t ion 
e x c e p t a b e n d i n g o u t w a r d of the w o o d y fibers. A b o u t h a l f the t h i c k n e s s of t h i s w a l l 
is g n a w e d a w a y b y the a n t s f rom the ins ide , l e a v i n g a t h i n zone e n c i r c l i n g the t r u n k , 
w h i c h n a t u r a l l y bulges o u t u n d e r the w e i g h t of the superposed t r u n k a n d c r o w n of 
foliage. A s there is no h y p e r t r o p h y of the t i ssues i n the s p i n d l e - s h a p e d d e f o r m a t i o n , 
the t e r m gal l , as a p p l i e d to a s t r u c t u r e of s u c h s i m p l e m e c h a n i c a l or ig in , is a m i s 
n o m e r . W h e n the m e t r o p o l i t a n nes t is e s tab l i shed the a n t s m a k e a large e n t r a n c e in 
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the a d j a c e n t w a l l of the t r u n k a n d t h r o u g h this a n d the o ther o|x>nings in the b r a n c h e s 
pass to a n d from the foliage ( W h e e l e r ) . 

Marcgravius i n 164S (p . 91 ) l first mentions the constant occurrence 
of ants i n the cavities of the stem of a Cecropia. Be l t (1874, p . 222) leads 
the series of modern wri ters w i t h his studies of Xicaraguan Cccropix. 
I n his opinion the ants protect the tree; he found the stems of Cecropia; 
inhab i ted by three species of ants and also b y eoccids a t tended b y these 
insects. F r i t z M i i l l e r (1876 and 1880) described the or ig in of the colonics 
of Azteca i n Cecropia adenopus i n Southern Braz i l and called a t t en t i on t o 
the oval depression or prostoma by w h i c h the ants always enter the h o l 
low internodes. H e also discovered the food-bodies produced between 
the hairs of the t r i c h i l i u m a t the base of the petiole and saw t h a t the an ts 
carried them off t o their abodes. Schimper 's (1888) careful inves t iga
t ions b rought to l i g h t add i t iona l facts; he proposed the t e r m " M u l l e r i a n 
bodies" for the food-bodies produced b y the t r i c h i l i u m . T h e y arc wh i t e , 
pear-shaped or ova l bodies composed of cells r ich i n proteids and f a t t y 
o i l ) , so they can no t be regarded as excreta. Since they are of no use t o 
the p lan t save to a t t r a c t ants, Schimper believes t h a t they were o r i g i 
na l ly mucus- or resin-glands which have become h igh ly modif ied t h r o u g h 
adapta t ion to the ants . A similar adapta t ion is found , he th inks , i n t h e 
prostoma and the peculiar s t ruc ture of the stem a t t h a t par t icu la r spo t 
where o n l y soft pa renchym and mucus-vessels are present. B o t h F . 
M i i l l e r and Schimper consider the leaf-cut t ing ants ( A t t i n i ) the chief 
enemies of the Cecropia against w h i c h the protec t ion b y Azteca is devised. 
These authors call the a n t which they observed on C. adciiopus, "Azteca 
instabilis," bu t , as shown b y Emery , th is is A. muelleri E m e r y and no t 
Smi th ' s A. instabilis. La te r observers, such as Ule (1897, 19056, 19066), 
R e t t i g (1901), H . v . Ihe r ing (1907), K . F iebr ig (1909), and Wheeler 
(190Sa, 1913), have offered m a n y objections to the Bel t-Schimper hypo
thesis of symbiosis between Azteca and Cecropia adenopus. A m o n g other 
points , i t is ve ry doub t fu l whether the leaves of Cecropia are pa r t i cu l a r ly 
a t t r a c t i ve to leaf -cut t ing an ts ; moreover, the foliage of older trees w h i c h 
are occupied by Azteca is often much eaten b y sloths, caterpillars, a n d 
other insects. R e t t i g calls a t t en t ion to the presence on the leaves of 
Cecropia adenopus of bead-like glands con ta in ing proteids and f a t t y oils 
and which arc also collected and used as food b y the ants . 

H . v . Iher ing found Azteca nigella E m e r y nesting i n the internodes 
of younger plants , 2 to 3 i n . h igh , whi le older plants w i t h a me t ropo l i t an 

Uuhn Kay (1GS5 , p. 1373) rcprodurpa MarrKravlun' obarrvationn 
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nes t " i n a spindle-shaped swel l ing of the bole were inhab i t ed exclusively 
b y A. muclleri E m e r y ; he believes t h a t th is is a case of d imorph i sm 
between the younger and older generations of workers i n the same colony. 
H e has, however, no t given any conclusive evidence tha t such is the 
case, since he has no t obscn-ed t rans i t iona l colonies of these t w o forms. 1 

I I . v . I h e r i n g also found A. lanuginosa E m e r y i n Cccropia adenopus; 
he mentions the frequent occurrence of coccids (Lachnodiclla cccropix 
I I . v . Iher ing) i n the nests. I n his op in ion , the m a i n food of the adu l t 
ants consists i n the soft p i th -parenchyma of the upper, s t i l l g r o w i n g 
internodes, also i n the M u l l e r i a n bodies. H e was unable to find how the 
larva; arc fed. 

Fiebrig 's (1909) observations were made i n Paraguay on wha t he 
calls "Cccropia pcltata L . , " b u t w h a t is ev iden t ly no t the Cen t r a l A m e r i 
can C. pcltata b u t C. adenopus of B r a z i l . 5 T h e internodes were prac t ica l ly 
a lways i n h a b i t e d b y Azteca alfaroi va r i e ty mixta Fore l . The ants go 
o n l y short distances f rom the i r exi t holes, unless d is turbed, when t hey 
become very aggressive. F iebr ig t h i n k s t h a t the m a i n food of the 
ants is the M u l l e r i a n bodies, on wh ich the larva; arc p robab ly fed ex
clusively, whi le the workers m a y also cat soft p i t h tissues and feed o n 
the sweet f ru i t s of the tree. There is l i t t l e doub t t h a t A. alfaroi is 
w h o l l y vegetar ian, wh i l e most other species of Azteca are carnivorous. 
I n Paraguay the internodes of Cccropia arc v e r y often invaded b y 
caterpillars (Heliothis species). T h e very y o u n g larva; of th is m o t h 
were repeatedly observed i n internodes where a queen an t had ju s t 
s ta r ted a new colony; la ter on the caterpillars c rowd the ants ou t a n d 
finally occupy the ent i re branch and destroy even the septa. 

Wheeler has called a t t e n t i o n to the occurrence i n Cuba and Po r to 
Rico of species o f Cccropia f u l l y equipped w i t h prostoma and M u l l e r i a n 
bodies, though never tenanted b y Azteca, since th is genus of ants is 
l ack ing on a l l the larger An t i l l e s . 

Cccropia hjratildba M i q u c l . Under th is name a swamp Cccropia of 
southern B r a z i l was s tudied b y H . v . I h e r i n g (1907). I t possesses the 
same so-called myrmecophi lous structures as C. adenopus and is also 
inhab i ted b y a species of Azteca. 

Cccropia sciadophylla M a r t i u s . B r a z i l . I nhab i t ed b y Azteca 
emcriji Forel ( U l e ) . 

'Emery (1912, 'Gen . Insec t , DoHchodorinaV p . 34) s t i l l regards m'0eUa as a distinct variety of A. 
mutUeri. 

*Cbodat and Visehcr (1920, p . 235) assert that A. adenopus is the only species of the genus found i n 
Paraguay. 



1022] Wheeler, Ants of the Belgian Congo 505 

Polygonacese 

A cosmopoli tan f a m i l y of S00 species, belonging to 34 genera. T h e 
myrmecophy t i c forms are trees or bushes of South and Cen t ra l Amer ica . 

T r i p l a r i s C. A . Meye r . T rop ica l Sou th and Cent ra l Amer ica . Re
presented b y ten species, a l l of w h i c h have apparen t ly hol low internodes, 
b u t the branches arc no t inf la ted , though they are usually inhab i t ed b y 
ants . 1 I t has been claimed t h a t i n some cases the entrance to the c a v i t y 
is preformed. 

E m e r y ( lS94a) described Pseudomyrma arboris-sancix f rom B o l i v i a , 
i n stems of a Triplaris (collected b y B a l z a n ) ; U le found Pseudomyrma 
sericea v a r i e t y rubiginosa S t i t z (St i tz , 1913a) inside the stems of an u n 
ident i f ied Triplaris of B r a z i l . 

Of his Pseudomyrma arboris-s'ancta} subspecies symbiotica, Fore l 
(190-1, pp . 39-40) has th is t o say: 

I d i s c o v e r e d th i s r a c e in M a r c h 1890 a t D i b u l l a , a t the foot of the S i e r r a N e v a d a 
de S t a - M a r t a , C o l u m b i a , in the fo l lowing m a n n e r . H a v i n g l a i d m y h a n d on t h e 
t r u n k of a y o u n g , green tree, a b o u t 4 meter s h igh , a n d w i t h large leaves , I w a s s t u n g , 
a n d d i s c o v e r e d on the t r u n k th i s Pseudomyrma, t h e c a u s e of the s t ing . N o t i n g t h e 
agress ive b e h a v i o r of these a n t s , I s u s p e c t e d a s y m b i o t i c r e la t i on b e t w e e n the tree a n d 
t h e m , for o t h e r Pscudomyrmx w h i c h r u n on trees t a k e to flight i n s t e a d of a t t a c k i n g . 
F i n d i n g , h o w e v e r , no d r y b r a n c h a n d no a p e r t u r e , I w a s a t first p u z z l e d . O n n o t i c i n g 
some pass ing I n d i a n s , I h a d the tree c u t d o w n w i t h the i r m a c h e t e s . I then b r o k e t h e 
flexible, fresh b r a n c h e s of t h e tree a n d found t h e m a l l p r o v i d e d w i t h a v e r y n a r r o w 
p i t h c h a n n e l . T h e s e c h a n n e l s cons t i tu ted , f r o m one e n d to the o t h e r of a l l b r a n c h e s 
a n d twigs of the tree, the nes t of the Pseudomyrma:, w h i c h were o c c u p y i n g t h e m in a 
file, w i t h the i r ma le s , the i r larvae, a n d the i r n y m p h s , h a v i n g j u s t r o o m to cross o v e r 
one a n o t h e r n o t w i t h s t a n d i n g the s l c n d c r n e s s of t h e i r b o d y . T h i s c u r i o u s h a b i t a t i o n 
perplexed m e m u c h a n d I w a s w o n d e r i n g w h e r e the female foundress of the f o r m i c a r y 
m i g h t h a v e entered th i s per fec t ly green tree, w i t h o u t a n y d r y b r a n c h a n d a p p a r e n t l y 

'One of the earliest records of myrmccophvtism in Triplaris is that by Weddell (1S49, pp. 202-2G3, 
footnote). This publication not being accessible to many myrroccologists, I have reproduced Weddcll'a 
notes below; they contain name and description of an ant which has apparently been overlooked by 
subsequent authors; the species is evidently a Ptcudomyrmx and pcrhapa the one known aa P. arbor it-
aanctx Kmcry. 

" I * Irone, lea branches et memo lea plus petita ramcaui dca esperea do ce genre sont fiatulcux et 
servent d'habitation a une fourmi d 'uno espece parlirulicre qui exhale, lorsqu'cllc est exritec, unc odeur 
aasca S E T cable, comparablo a cello que repandent lea Cicindelea. Si ton vicnt accidcntcllcment A 
toucher letroncd'un T r i p U r u e t surtoul a lui imprimcr un choc, on voit lee fourrnissurgir par rentainea 
de I'interieur de l'arbre par de petita canaux qui font communiqucr avec I'cxtccicur son canal mcdultaire, 
et, si Ton nea'cloigne an plus vile, on est bientot couvcrt deces hotca dangcrcux dont la morsure cat bicn 
plus douloureuse en proportion que lea piqures d'aurun autre insecte que le connaisse. 

"C'eat une rhnse singuliero que, a quelquo cpoquc de leur vie que Ton examine lea Tnplaria dana 
leurs foreta, on suit toujours sur d'y renconlrer res fourmia. II est encore bicn ruricux que, dans les 
Huprtrktia qucquclques aulcurs reunissent encore aux Triplaria, on n'en trouvc jamais. 

"Jo no croia pas que cet insecte ait etc observe dans d'autrea conditions que relies que j'al notcc*; 
sa forme lineaire cat parlirulicrcmenl adapleea son genre de vie. J'ai eu occasion do I'cxaminer et memo 
do souffrir sea atteiiilos dana bien dca parties du Dreail, en llolivie et au l'erou; et partout il m'a paru 
idcnlique. Dcja pluaieurs voyageurs ont signalA une partie des fails dont il vicnt d cue queslicn.et its 
ont rapporle la fourmi du Triplaria au genre Myrmira de I atieille; mats je ne sad e ras qu'en lui ait 
donno de nom specifiquc; on pourrait lui appliquer cetul de Myrmira tnplanna Kile est oidiraite-
ment d 'im lirun clair. Sa longueur est do 0 on 7 millimr Ires, et sa largeur de 1 millimelie; 1'aldomcn 
eat cyluidriqueet un peu allcnue vers son exlrcmitopostcrieure qui est poilue." 
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w i t h o u t a n y exit ho le . A f t e r long, unsuccess fu l inves t igat ion of a l l the b r a n c h e s , 1 
inspected the lower |Mirtion of the t r u n k a n d f inal ly d i scovered there the r e m a i n s of an 
e a r l y b r a n c h l e t , d r i e d a n d b r o k e n ofT, b u t w i t h a p i t h c a v i t y c o m m u n i c a t i n g w i t h the 
c e n t r a l c a v i t y of t h e v e r y t r u n k . I t is b y th i s o ld b r a n c h t h a t the I'sewlomyrinx 
c a m e a n d w e n t . 

W a r m i n g (1891) has published some in teres t ing i n fo rma t ion on a 
Triplaris of Venezuela, wh ich he doub t fu l l y identifies as T. aincricana. 
T h e ants found i n th is p l an t belonged to a species of Pscudomyrma w h i c h 
he calls "P. mordax M e i n e r t , " a name not backed b y a n y descr ipt ion 
i n the l i t e ra tu re . 

T. amcricarta L inmcus . South Amer ica . T h e earliest accurate 
account of myrn iccoph i l i sm i n the genus Triplaris was published, i t 
appears, b y Rober t Schomburgk (1838, pp . 264-2G7) for the species 
under discussion. A f t e r a descript ion of this tree, wh ich he found com
m o n on the sandy banks of the in l and r ivers i n Guiana, and often over-
tower ing the other vegeta t ion, he cont inues: 

T h e u n c a u t i o u s b o t a n i s t , w h o , a l l u r e d b y the decept ive a p p e a r a n c e , s h o u l d 
a p p r o a c h the tree to p l u c k the b lossoms , w o u l d b i t t e r l y rue h i s a t t e m p t . T h e t r u n k 
a n d b r a n c h e s of the tree are ho l low, l i k e those of the t r u m p e t tree (Cccrojiia), a n d 
p r o v i d e d w i t h p a r t i t i o n s , w h i c h a n s w e r to the pos i t ion of t h e leaves on the out s ide . 
T h e s e ho l lows a r c i n h a b i t e d b y a l i gh t b r o w n i s h a n t , a b o u t t w o - to three - t en ths of a n 
i n c h long, w h i c h inf l icts the m o s t pa in fu l b i tes . I t s a n t e n n a ; a r e p laced n e a r the 
m i d d l e of the a n t e r i o r p o r t i o n of the h e a d : m a n d i b l e s t r i a n g u l a r ; p e d u n c l e of the 
a b d o m e n w i t h t w o r ings ; the a n u s h a i r y a n d p r o v i d e d w i t h a s t ing or p iercer . T h e y 
fal l u p o n the i r p r e y w i t h the greates t v i r u l e n c e , a n d inser t t h e i r m a n d i b l e s a l m o s t 
i n s t a n t l y , as soon a s t h e y c o m e in c o n t a c t w i t h a n y soft s u b s t a n c e , e m i t t i n g a w h i t i s h 
f lu id ; the i r b i te causes swe l l ing a n d i t c h i n g for s e v e r a l d a y s . I f they find t h e m s e l v e s 
c a p t u r e d , they a t t a c k a n d k i l l one a n o t h e r l ike the scorp ions . T h e A r a w a k I n d i a n s 
c a l l the tree J a c u n a , a n d the a n t . l a c u n a s a c ; the W a r r o w s E p o u a h a r i , the l i t e ra l 
t r a n s l a t i o n b e i n g a n t tree; the C a r i b i s I t a s s i ; the colonis ts , f rom its g r o w t h , " I o n 
J o h n . " 

Richard Schomburgk (1848, I I , pp. 449-450) also records his pa in 
fu l experience w i t h the same tree, w h i c h he found g r o w i n g on the banks 
of the B a r i m a and Ba rama Rivers , B r i t i s h Guiana . 

Penzig f o u n d the cau l inary cavities of T. americana, cu l t iva ted a t 
Bu i t cnzo rg , Java, occupied b y Dolichodcrus biluberculatus ( M o r t e o , 1904). 

T. Cumingiana Fischer and Meye r . Cen t r a l Amer i ca . Wheeler 
(1913) observed th is species i n Panama and wr i tes about i t as fo l lows: 

T h e s e trees were 15 to 20 ft. h igh , w i t h v e r y s l ender t r u n k , s m o o t h , l ight g r a y 
b a r k , a n d long, n a r r o w , lanceo la te l eaves . W h e n the t r u n k w a s c u t d o w n a n d sp l i t 
l o n g i t u d i n a l l y , i t w a s seen to h a v e a v e r y s l ender c a v i t y in the c e n t r e a n d e x t e n d i n g 
i t s full l ength , a n d c o m m u n i c a t i n g w i t h a s i m i l a r s l ender c a v i t y in the c e n t r e of e a c h 
b r a n c h . T h i s c o n t i n u o u s s y s t e m of cav i t i e s c o m m u n i c a t e d w i t h the s u r f a c e b y 
n u m e r o u s s l ender gal leries , e x c a v a t e d b y the ants , a n d ' t erminat ing in s m a l l r o u n d 
orifices, w h i c h s e r v e d as ex i t s a n d e n t r a n c e s . 
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Each tree was occupied b y a single large colony of Pseudomyrma. 
arboris-sanclx E m e r y . Wheeler adds: "as the Triplaris trees were 
isolated and as thei r bases mus t s tand i n the wate r d u r i n g the r a i n y 
season, i t is di f f icul t t o understand how the ants manage to exist, unless 
they remain ra ther do rman t this season or find some h i the r to u n k n o w n 
food supply on the fol iage." Recent, unpubl ished observations of Prof . 
I . W . Bai ley on T. surinamensis, i n B r i t i s h Guiana , however, show t h a t 
the cavities of Triplaris conta in great numbers of eoccids f rom w h i c h 
the Pseudomyrmx ob ta in at least m u c h of the i r food. 

T. caracasana Chamisso and Schlechtendal. Venezuela. T r u n k 
inhab i ted b y ants (Kars t en i n H u t h , 1887). Schimper (1888) examined 
branches sent to h i m by E r n s t and curiously enough states t h a t they 
presented no adaptat ions to an ts : " t h e branches possess an inner c a v i t y 
wh ich is on ly 5-8 m m . wide and in te r rup ted b y diaphragms; r o u n d 
apertures, pierced by the ants, lead i n t o the c a v i t y . " H e does no t 
believe t h a t there is any t rue symbiosis i n this case. 

T. nolitangere Wedde l l . B r a z i l . Stem inhab i t ed b y ants ( H u t h , 
18S7). 

T. surinamensis Chamisso and Schlechtendal. B r a z i l , Gu iana . 
M y r m e c o p h y t i e (Spruce, 1908). 

T. Macombii D o n . S m i t h . Guatemala . Wheeler (1913) says: 
T h i s is a larger tree ( t h a n 7'. Cumingiano), often a t t a i n i n g a he ight of 3 0 to 4 0 

ft. , w i t h m o r e diffuse b r a n c h e s a n d large, coarse , o v a t e l eaves . E a r l y in J a n u a r y i t 
began to p u t forth b u n c h e s of long, y e l l o w i s h f lower-spikes , w h i c h were c o v e r e d w i t h 
a dec iduous s h e a t h . T h e b r a n c h e s h a v e m u c h larger c a v i t i e s t h a n in T. Cumingiana 
a n d the sep ta a t the nodes are not b r o k e n t h r o u g h . O n e x a m i n i n g the sur faces of t h e 
b r a n c h e s , e a c h i n t c r n o d e is seen to be s u r r o u n d e d n e a r i t s d i s t a l e n d b y a c i rc l e of 
lent ice ls , a n d one of these, for some u n k n o w n reason , often becomes c o n s i d e r a b l y e n 
larged m i d l>ears a long s l i t - shaped i m p r e s s i o n . I t is in th i s impres s ion t h a t the q ue e n 
a n t m a k e s the c i r c u l a r perforat ion t h a t p e r m i t s her to e n t e r a n d t i k e possess ion of 
the i n t c r n o d a l c a v i t y . 

The same observer found the cavit ies of th is species occupied b y 
several species of ants belonging to the genera Crematogaster, Phcidolc, 
Tapinoma, and Iridomyrmex, b u t t w o species were especially common, a 
smal l , black, narrow-headed Azteca and the black Pseudomyrma sericca 
M a y r . None of these, however, are ob l iga to ry p l an t ants . 

T. Scliomburgkiana B e n t h a m . B r a z i l . I n h a b i t e d by ants (Spruce, 
1908). Ule (1917) found i n th is species Pseudomyrma dendroica Fo re l 
and / ' . triplaris Fore l . 

Pseudomyrma dendroica was o r ig ina l ly described from sjiecimens 
found b y A . Gocldi i n the p i t h channel of y o u n g , unident i f ied Triplaris 
on the Hio Purus, B r a z i l . Some of these plants h a v i n g been in t roduced 
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i n t o the Bo tan ica l Garden a t Pan i , Gceldi observed t h a t this a n t soon 
invaded one the Triplaris of the Garden wh ich thus far had no t been 
inhab i t ed (Fore l , 1904, p . 41) . 

R u p r e c h t i a C. A . M e y e r . T r o p i c a l and subt rop ica l Sou th Amer ica . 
There arc t w e n t y species, most of w h i c h are said to possess sol id 
branches; the fo l lowing is perhaps an exception.-

R. Jamesoni Meisner . B r a z i l . T h e s tem and branches arc ho l low 
and inhab i t ed b y ants (Spruce, 190S). 

S y m m e r i a B e n t h a m . T h i s genus contains t w o species; one has 
been described f r o m Scncgambia; the other, S. paniculala B e n t h a m , 
according to Spruce (1908), is an an t p l a n t ; i t occurs i n Guiana , n o r t h e r n 
B r a z i l , and cur ious ly enough also i n Sierra Leone. 

Coccolaba Jacqu in ( inc lud ing Campderia B e n t h a m ) . T r o p i c a l 
and subt ropica l Amer i ca . A large genus, w i t h about 125 species; o n l y 
one of them has been ment ioned as a myrmecophy tc , bu t the others 
should also be s tudied i n th i s respect. T h e common sca-side grape, 
Coccoloba uvifera Linnaeus, i n Por to Rico , sometimes has ants nes t ing 
i n some of the in ternodes; b u t these are facu l ta t ive forms, such as 
Camponotus sexguttatus (Fabr ic ius) , more common elsewhere. T h i s 
species, a t least, cannot be regarded as a myrmecophy tc (Wheeler, 1908a, 
p . 157). 

C. parimensis B e n t h a m . B r i t i s h Guiana , B r a z i l . T h e stem and 
branches are ho l low, b u t no t inf la ted , and arc i nhab i t ed b y ants (Spruce, 
1908). 

Myr is t icace ts 

A smal l , exclusively t rop ica l f a m i l y , w h i c h , according to Warbu rg ' s 
monograph (1897), contains 15 genera w i t h about 240 species. 

M y r i s t i c a Linnaeus. I n d o m a l a y a n Reg ion ; e igh ty species. I n t w o 
related species f r o m N e w Guinea, the internodes arc i n places swollen 
and ho l low; these swellings are i r r egu la r ly scattered along the branches, 
and the i r inner cavit ies do n o t communica te w i t h one another ; t h e y are 
i nhab i t ed b y ants, w h i c h pierce the entrances, often s l i t - l ike and placed 
on the side facing the leaf of the lower node. W a r b u r g (1897), 
who has s tudied the i r h is to logy, concludes t h a t these swellings arc p rob 
a b l y n o t heredi ta ry , b u t produced b y the i r r i t a t i o n of the ants ; he 
considers t hem t rue ant galls, no t myrmecodomat ia . There is, however, 
no exper imenta l proof t h a t ants can produce such swellings. 

M. subalulata M i q u e l ( = A f . mymw.cophila Beccar i ) . T h i s species 
has been s tudied b y Beccari (1SS4) and W a r b u r g (1892; 1897); the 
l a t t e r figures (1897, P I . x i ) coccids on the inner walls of the swell ings. 
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- I f . hclerophylla K . Schumann . Swellings on the branches i n h a b i t e d 
b y ants (Schumann, 1890; W a r b u r g , 1897). 

M.euryocarpa W a r b u r g , of N e w Guinea, is perhaps also i nhab i t ed 
b y ants . 

I t is s t i l l somewhat doub t fu l whether these Myristicx are t r u e 
myrmecophy tcs . 

Monimiacejs 

T r o p i c a l regions of b o t h hemispheres. Represented b y 250 species, 
be longing t o 30 genera. 

K i b a r a End l i chc r . Eastern I n d i a , M a l a y Archipe lago. W i t h 
abou t 14 species. 

K. formicarum Beccar i . N e w Guinea . T h e branches are ho l low and 
swollen a t the internodes j u s t beneath the inser t ion of the leaves; an ts 
l ive inside together w i t h coccids (Beccari , 1877, 'Ma le s i a , ' I , p t . 2, 
pp . 189-192). 

A n t h o b e m b i x Perkins . N e w Guinea. Conta ins t w o species, one 
of w h i c h is a m y r m e c o p h y t c . 

A: hospitans (Beccari) ( = Kibara hospilans Beccar i ) . Branches 
club-shaped below the nodes; these swellings ho l low, pierced w i t h 
apertures and inhab i t ed b y ants (Iridomyrmex scrutator S m i t h ) together 
w i t h coccids (Myzolccanium kibarx T a r g i o n i ) (Beccari , 1877, loc. cu*.). 

L a u r a cese 

T r o p i c a l and subt rop ica l regions of b o t h hemispheres. Inc ludes 
1100 species, belonging to 48 genera. 

P l e u r o t h y r i u m Nces. B r a z i l , Peru . There are five species, of w h i c h 
the fo l lowing three have swollen, fistulose branches and p robab ly are 
myrmecophy tc s (Mez , 18S8 and 1889; K . Schumann, 1S8S). 

P. cuncifolium Nces. Peru , B r a z i l . Pceppig has ment ioned t h e 
occurrence o f ants on th i s p l a n t : " i n ramul is revcra fistulosis degunt 
fo rmica rum agmina pessime pungen t i a . " Sl i ts , 1 t o 2 m m . wide , serve 
as entrances t o the cavit ies (Mez , 18S9, p . 471) . 

P. Pwppigii Nees. Peru. 
P. chrysophyllum Nees. Peru . 
Ocotea A u b l e t . T rop ics o f bo th hemispheres. A b o u t 200 species, 

some of wh ich have pouches or bulks , more or less pronounced, placed 
i n the axils of the side-veins and pro jec t ing towards the upper side o f the 
leaf; such species are 0. phillyrxoides (Nees) of B r a z i l , O. Mandonii M e z 
of B o l i v i a , 0. licrnouilliana M e z of Guatemala , and 0. bullala E . M e y e r 
of the coastal region of Cape Co lony and N a t a l . I n the last-named 

http://myrmecophyt.es
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species the pouches are large p i t s w i t h c i l iola tc orifices on the under side 
i n the axils of the lowest one or t w o pairs of nerves, the pi ts corre-
sjx) iul ing to large hol low tubercles on the upper side. Whether these 
pouches arc mere ly acarodoinatia or occasionally sett led b y ants is no t 
k n o w n . 

Nepenthacese 

Or ien ta l Region, the Seychelles, and Madagascar . On ly one genus, 
Nepenthes Linnams, w i t h some 00 species, one of wh ich has been recorded 
as i ny rmccophy t i c , b u t the case needs fu r the r inves t iga t ion . 

iV . bicalcarata Hooke r fil. Borneo. The petiole of the pi tcher-
shaped leaves is cur led up and , i n the curled par t , swollen a n d ho l low. 
Accord ing to Shelford (1916), there is no evidence t h a t th is c a v i t y is 
i nhab i t ed b y an ts ; whi le Bcccar i (188-1) saw an o j i cn ing leading inside 
a n d apparen t ly found ants i n the swel l ing . 

Rosacea 

Cosmopol i tan . Includes 1700 species, belonging to 102 genera. 
H i r t e l l a L imneus . T r o p i c a l America , w i t h f o r t y species; one species 

occurs i n Madagascar . M y r i n e c o p h y t i s m seems to be exceptional i n 
this genus, as is also the case i n Cola and Randia. 

II. physophora M a r t i u s . The cordate leaves have a t the base of the 
blade a pair of comprcsso-globosc sacs inhab i t ed b y ants (Spruce, 1908). 

Leguminosae 

Cosmopol i tan , w i t h 12,000 species and 530 genera. Th i s and the 
Composita; arc the largest families of p lan ts . 

A c a c i a W i l l d e n o w . T r o p i c a l and sub t rop ica l regions of b o t h 
hemispheres. There arc over GOO species. 

T h e so-called b u l l ' s - h o m acacias of Mexico , Cen t ra l Amer ica , and 
Cuba are apparen t ly t rue myrmecophytes ; the i r s t ipu la r thorns are 
m u c h enlarged and f la t tened or in f la ted ; they are usual ly hol lowed o u t 
by ants, wh ich pierce an entrance below the t i p of the t h o r n , more rare ly 
near i t s base, and establish the i r nests inside; fur thermore , the y o u n g 
leaves bear a t the t ips of the i r p i nine, minu te , b r i g h t ye l low food-bodies 
(Be l t i an bodies) 1 wh ich arc eagerly collected b y the ants and carr ied 
inside the tho rns . These plants a l l grow i n d r y or semi-desert regions 
under condi t ions v e r y different f rom those of o ther myrmecophytes . 

'.Mcneghini and Savi (1S44), F r . Darwin (IS77), and A . F . W . Srhimper (1SSS). who have studied 
theinneratructure and development of these Ilcltian bodies, all agree that they are homolcgursof the 
glandular serrations which frequently occur on the margins of young leaves. Such glands often secrete 
mucus or resin and, aa a rule, disappear at an early stage; while in the ant acacias they inrreasc con
siderably, arc filled with proteins and fats and, when not removed by the ants, finally drop off. 
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One of the M e x i c a n species was figured and described b y Francisco 
Hernandez i n 1C51 (p . SG, Cap. L I I I ) as Arbor cornigera or the H u i t z -
mamaxal l i ( " f o r k e d - t h o r n " ) of the Aztecs. I n accordance w i t h the 
ideas of his t ime , Hernandez believed t h a t the thorns themselves gener
ated the an ts : "generan tu r p ra t c rea i n t r a corniculas fonnicre qua;dam 
tcnues fulvaxjue c t n igr icantes ." Linnaais ' Acacia cornigera, however, is 
an altogether different p lan t and was described f rom a cu l t iva ted speci
men g rowing i n the garden of George Cl i f ford , between H a a r l e m and 
Lcyden , H o l l a n d ; i t s or ig in is u n k n o w n . I n fact , u n t i l qu i te recent ly , 
such confusion existed i n the classification of bulFs-horn acacias t h a t i t is 
almost impossible to recognize the species on wh ich ecological observa
t ions have been published b y B e l t (1S74), Beccari (18S4), Wheeler (1913), 
Wasmann (1915a), and others. 

H . Schenck (1913, 1914) and W . E . Safford (1910, 1914, 1915) have 
shown t h a t the bu l l ' s -horn acacias con ta in a number of more or less re 
l a t ed forms w h i c h are p robab ly on ly p a r t l y k n o w n ; twenty-seven species 
have thus far been described. I t mus t be expected t h a t these numerous 
a l l ied forms, w h i c h often differ m a r k e d l y i n size and shape of the i r thorns , 
w i l l be found t o harbor a corresponding v a r i e t y of guest ants . 
O w i n g t o the unccr ta in t j* of iden t i f i ca t ion of the p lants s tud ied b y v a r i 
ous authors , the fo l lowing l i s t of ants w i l l merely give a general h i n t as to 
the species w h i c h m a y be expected i n these plants . 

I t may be o l in teres t to note t h a t some bul l ' s -horn acacias have been 
c u l t i v a t e d i n hothouses i n Europe ( C o m m e l i n ; Linnaeus; Beccari ) a n d 
i n cer ta in bo tan ica l gardens o f the t ropics ( i n Java, Rac ibo r sk i ; i n 
Cey lon , R i d l e y ; i n Gaboon and Cameroon, H . Schenck; also i n Cuba , 
according t o Wheeler) . T h e thorns arc then swollen and ho l low, as on the 
w i l d - g r o w i n g plants , b u t are no t a t t acked b y ants . 1 Rac iborsk i (1900) 
remarks t h a t the food-bodies of such acacias arc no t collected by the ants 
i n Java and t h a t th is is t rue also for the M u l l e r i a n bodies of the Cccropia; 
which he saw c u l t i v a t e d a t Bu i t enzo rg . 

B e l t (1874), i n Nicaragua , found i n the thorns of h i s " Acacia corni
gera " specimens of Pseudomyrma gracilis (Fabr ic ius) , = P. bicolor S m i t h , 
and more rare ly of a Crcmatogaslcr. E m e r y (1S90 and 1S91) has g iven a 
long l is t of ants found b y A l f a ro i n the thorns of unident i f ied Costa 
R ican acacias; o n l y three of these, however, Pseudomyrma bctti E m e r y . 

'Dr . W. 1-:. SafTord kindly informs me that a number of bulls-hern aeaelas are now being cultivated 
in a greenhouse in Washington, D . C . In each rase the swollen thorns have maintained their char
acteristic shape, in spite of (he absence of ants. Crof. Wheeler aaw two Central American bull's-horn 
acacias growing in the UotanicalOardcn of Port of Spain, Trinidad. All their thorns were inhabited by 
a native, black Crtmttogttter which had even enveloped some of the thorns with carton. The sots were 
extremely numerous and vicious. 
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P. spinicola E m e r y , and P. nujrocincta Emery , he considers o b l i g a t o i y 
acacia an t s 1 : " these species occur o n l y on-acacias, whi le other sjxjcies 
of the same genus bu r row thei r nests i n w o o d ; a l l three pierce the thorns 
close to the t i p , when they are s t i l l y o u n g and soft, as B e l t describes i t ; 
never was more t h a n one of these three species found on a single tree 
and i n each case the a n t i nhab i t ed a l l the thorns on the l i v i n g branches 
of the acacia." W h e n the branches die, these Pseudomynnx leave the 
thorns , w h i c h arc then occupied b y m a n y other an t s : Pseudomyrma 
gracilis v a r i e t y mexicana Roger, P. subtilissima E m e r y , P. nigropdosa 
E m e r y , P./vinicfrch'Emery, Crematogaster brcvispinosa M a y r , Cryptoccrus 
mitiutus (Fabr ic ius ) , Camponotus rectangularis E m e r y , and others; some 
of these species m a y occasionally invade y o u n g thorns of l i v i n g 
branches, b u t , as they often occur elsewhere, they mus t be designated 
as facul ta t ive guests of the p lan t . 

Wheeler (1913) found Pseudomyrma spinicola E m e r y on "Acacia 
sphxrocephala" i n Panama, and P. belli E m e r y w i t h i t s subspecies ful-
vcsce?is E m e r y on "A. cornigera" and "A. Hindsii" i n Guatemala . D r . 
P. P. Ca lve r t , moreover , sent h i m P. belli and P. nigrocincta t aken f r o m 
acacia thorns i n Costa R ica . Wheeler agrees w i t h E m e r y t h a t these 
four forms are, so far as k n o w n , the on ly ob l iga to r} ' acacia ants of Cen t r a l 
A m e r i c a ; among the facu l ta t ive acacia ants he ment ions Camponotus 
planatus Roger, Pseudomyrma gracilis (Fabr ic ius ) , and Solenopsis species, 
t aken b y h i m i n Guatemala ; also Pseudomynna nigropilosa E m e r y found 
b y C a l v e r t i n Costa R ica . 

W a s m a n n (1915a) described Pseudomynna wasmarmi Wheeler, = 
P. caiuiscens Wasmann , nec S m i t h , f r o m the swollen thorns of "Acacia 
sphxroccphala" collected a t T a m p i c o , M e x i c o . 

Sou th Amer ican an t acacias are thus far k n o w n f rom Paraguay o n l y . 
J . Boh l s collected there i n woody , expanded thorns of an unident i f ied 
acacia eleven species o f an ts : Pseudomynna acanthobia E m e r y and 
v a r i e t y fuscala E m e r y , Cnjplocerus pilosus E m e r y , C. bohlsi E m e r y , C. 
peltatus E m e r y , C. quadratus M a y r , C. pallcns K l u g , C. pusillus K l u g , 
C. grandinosus F . S m i t h , Crematogaster brcvispinosa M a y r , and Myrme-
lachista nodifcra v a r i e t y jlavicornis E m e r y . I n his repor t of th is collec
t i o n E m e r y (1890a) remarks : " I have found most of the thorns (sent b y 
Bohls) wh ich s t i l l contained ants, i nhab i t ed b y Pseudomyrma, wh ich had 
i t s na r row galleries bur rowed i n the wood . T h e large Cryptoccrus had 
completely hol lowed o u t the thorns occupied b y t h e m . T h e openings 

•The terms "obligatory" and "facultative" as applied to acacia ants were proposed by Wheeler 
(1913). 
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of the Pseudomyrma nests were placed n o t far f rom the t i p , those of the 
other species pierced a t var ious levels, often also several on one t h o r n . " 
T h e on ly other observations on these in teres t ing plants were made b y 
Fiebr ig (1909), who studied Acacia cavenia H o o k e r and A r n o t t i n the 
Chaco of nor the rn Paraguay; the thorns of th i s species arc ve ry large, 
90 m m . long and S m m . wide, and usual ly i nhab i t ed b y Pseudomyrma 
fiebrigi Fo re l ; no rma l thorns are fdlcd w i t h p i t h ; i n those occupied b y 
ants t h a t substance is more or less removed and an opening is found be
low the t i p . F requen t ly , however, the p i t h is destroyed b y a ca terpi l la r 
w h i c h pupates inside, the m o t h escaping t h r o u g h a hole near the p o i n t 
of the t h o r n . F i eb r ig believes t h a t the ants appropr ia te these excavated 
thorns , us ing apertures made b y the m o t h . Accord ing to Chodat a n d 
Carisso (1920), the swel l ing of the thorns of A. cavenia is due to the s t i ng 
of an insect, the gal l thus produced being even tua l ly set t led b y ants , 
after i t s maker has left i t . I cannot agree w i t h th is explana t ion . 

I n a foregoing chapter (p . 372) I have discussed the so-called a n t 
acacias of East and South Af r i ca and have given m y reason for n o t re
gard ing t hem as t rue myrmecophytcs . I n thei r case, the swellings of the 
thorns are t y p i c a l insect galls, p robab ly produced b y a lepidopterous 
l a rva . W h e n the gal l maker has left , the e m p t y shelters m a y be invaded 
b y various ants, even before t hey are complete ly d r y , thus s imu la t i ng 
myrmecodomat ia . 

Sc le ro lob ium Vogel . T r o p i c a l South Amer ica . C o n t a i n i n g twe lve 
species. 

O n l y one of the species, S. odoralissimuin Spruce, of B r a z i l ( R i o 
Negro ) , is said t o be myrmecophi lous ; i t s leaves have a large sac, fu r 
rowed along the upper face and extending u p w a r d f rom the knee of the 
petiole to the base of the second pai r of leaflets (Spruce, 190S). I t is 
possible tha t this pouch is merely an insect ga l l wh ich , when e m p t y , be
comes sett led by ants . 

H u m b o l d t i a V a h l ( = Balschia V a h l ) . Ceylon and B r i t i s h I n d i a . 
Represented b y four species, one of wh ich is myrmecophi lous . 

//. laurifolia V a h l . I n d i a . T h e swollen internodes are occupied b y 
ants (Bower, 18S0 and 1887; Schimper, 1903; M o r t e o , 1901; R id l ey , 
1910). F igured b y T a u b e r t , 1891, i n Engler and P ran t l , ' D i e N a t i i r l . 
Pf lanzenfam., ' I l l , p t . 3, p . 143, fig. 80, and b y A . ' F . W . Schimper, 
1903, ' P l a n t Geography / p . 147, fig. 83; th is figure is also copied b y 
Escherich (190G6) and Wheeler (19106). 

Eschcrich (1911a, pp . 40-17) re-examined / / . laurifolia i n the 
Bo tan ica l Garden at Peradeniya, Cey lon . He found that on ly compara-
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l i v e l y few of the swollen internodes (a t most 20 per cent i n the Garden , 
as contrasted w i t h 50 per cent i n the w i l d state, according to Green) 
contained a number of species of ants t h a t are also found nesting i n o ther 
locat ions (Technomyrmcx, Tapinoma, Monomorium, Crematogaster, e tc . ) . 
Since the ants arc no t i n the least aggressive and , fur thermore , often keep 
eoccids inside the domat ia , he concludes t h a t they are decidedly noxious 
to the p lan t , the more so since they f requent ly a t t r a c t woodpeckers w h i c h 
damage the branches i n order to feed on t hem and the i r b rood . 

Schot ia Jacquin (^Theodora M e d i k u s ) . T r o p i c a l Af r i ca . The re 
are twe lve species, one of t h e m possibly m y r m c c o p h y t i c . 

S. africana ( B a i l l o n ) ( = £ . humboldtioidcs O l ive r ) . Cameroon, 
Spanish Guinea, Gaboon. T h e y o u n g branches often have swollen and 
hol low internodes set t led b y ants . There is s t i l l a poss ib i l i ty t h a t these 
enlargements arc mere insect galls, w h i c h are invaded b y ants after 
being lef t b y the i r makers (see above, p . 409) . 

T a c h i j a l i a A u b l c t ( = Cubxa Schreber; Tachia Pcrsoon). Sou th 
Amer ica . Inc ludes six species, a l l of w h i c h have inf la ted petioles i n 
habi ted b y ants . Pseudomyrma picta S t i t z and Azteca brevicornis ( M a y r ) 
were found i n Tachigalia b y Ule i n B r a z i l (S t i tz , 1913.i). 

T. caripes Spruce. B r a z i l . T h e t r igonous petioles are m o s t l y d i 
la ted at the base i n t o a fusiform sac tenanted b y ants (Spruce, 190S). 

T. ptychophysca Spruce. B r a z i l . L i k e the preceding (Spruce, 190S). 
T. formicarum H a r m s . Eastern Peru. T h e petiole is swollen a n d 

inhab i t ed b y Pseudomijrma (Ule , 1908). 
P l a t y m i s c i u m Vbgel . South Amer ica . Conta ins fifteen species. 
T h e stem is ho l lowed and inhab i t ed b y ants, and even sometimes 

d i l a t ed a t the nodes (Spruce, 1908). 

Meliacesa 

T r o p i c a l and subt ropica l regions of the globe. Has 42 genera, w i t h 
abou t 700 species. 

Chisocheton B l u m e . I n d o m a l a y a n Region . A b o u t t h i r t y species. 
C. pachyrhachis H a r m s . N e w Guinea. A tree w i t h the nodes of the 

branches and the base of the petiole swollen and h o l l o w ; several aper
tures leading i n t o the c a v i t y ( K . Schumann and K . Laute rbach , 1901, 
p . 382). 

A p h a n a m i x i s B l u m e . Indomalayan Region. Includes eleven species. 
A. myrmecophila ( W a r b u r g ) ( = Amoora myrmecophila W a r b u r g ) . 

N e w Guinea . T h e branches arc often swollen and excavated, even the 
younger upper por t ions , the g r o w i n g e x t r e m i t y n a r r o w i n g ve ry a b r u p t l y 
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several apertures lead inside the i r regular cavities, w h i c h have smooth , 
b rown wal ls ; the swellings are inhab i ted b y ante ( W a r b u r g , 1S94, p p . 
101-196). 

Euphorbiaceas 

A large, cosmopol i tan f ami ly , w i t h 4500 species, belonging to about 
250 genera. 

E n d o s p e r m u m B e n t h a m . I n d o m a l a y a n Region to N e w Guinea. 
Includes twelve species, t w o of w h i c h are to a l l appearances t rue m y r m e 
cophytcs. 

E. moluccanum (Tcysmann and B i n n c n d i j k ) . A m b o i n a , Moluccas , 
Celebes. There is a question whether th i s species is m y r m c c o p h y t i c . 
Accord ing to Beccari , th i s is the p l an t figured b y R u m p h i u s (1741, I I , 
pp. 257-259, P I . i - x x x v ) as "Arbor Regis".1 I n the l a t t c r ' s descr ipt ion, 
however, a confusion m a y have been made between several p lan ts ; so 
tha t i t is b y no means sure t h a t the fo l l owing remarks concerning the 
myrmecodomat i a of his Arbor Regis a p p l y t o E. moluccanum: 

T r u n c u s , o m n e s q u c c r a s s i r a m i nu l lo c o n s t a n t c o r d c , f e d c x e a v a t i s u n t , c j u s q u c 
loco refcrt i s u n t p l u r i m i s m a g n i s c t n i g r i c a n t i b u s formic i s , qua; in u n a a l t c r a v c p a r t e 
t r u n c u m per forant , c t f enes tras q u a s i f o r m a n t , p e r a m b u l a n t e s i l i u m u s q u e a d 
r a m o r u m e x t r e m u m t a n q u a m m u r u m c o n c a v i n n , i t a u t hxc a r b o r solo ex c or t i ce 
s u u m h a u r i a t n u t r i m e n t u m , t cnu iores vero r a m i m e d u l l a m gerunt , q u a l c m Sambucus 
h a b c t . S i q u i d a m a m p u t c t u r r a m u s , formica; has m a g n a v i a c ec ler i ta te e x c u r r u n t , 
m o x c i r c u m s t a n t e s i n v a d e n t e s h o m i n e s a c m o r d e n t e s t a n t o i m p e t u , u t p c r i c u l o s u m 
v a l d e s i t h u i c a c c e d e r c a r b o r i , i m m o t o t u m c i r c a h a n c s o l u m m o r d e n t i b u s h i s c c 
a n i m a l i b u s , r ep le tur , qua: a d p r n p i n q u a n t i u m e t i a m pedes in fes tant . O b s e r v a v i 
a u t e m I n d o s non i t a h o r u m m o r s u s present i re p e r d u r a m i p s o r u m c u t i m , a c nos , u n d c 
et i n t r c p i d e a d i l l a m a e c e d u n t a r b o r e m . 

T h e relat ions of E. moluccanum t o ants have apparen t ly no t been 
studied i n the field since R u m p h i u s ' t ime . 

E. formicarum Beccar i . N e w Guinea, B i smarck Archipelago. I n 
N e w Guinea, according t o Beccari (1884), the branches are n o r m a l l y 
swollen and hol low t o w a r d the i r e x t r e m i t y ; he found them inhab i t ed b y 
Camponotus a?igulatus S m i t h , w h i c h had apparent ly pierced the entrances 
to the cavit ies . D a h l (1901) describes this p l a n t i n the Bi smarck A r c h i 
pelago as hav ing no rma l branches, filled w i t h p i t h w h i c h is p a r t l y ex
cavated b y ants, Camponotus (Colobopsis) quadriceps ( S m i t h ) . 

Macaranga DuPe t i t -Thoua r s . T r o p i c a l and subt ropica l regions of 
the O l d W o r l d . A b o u t 170 species, a number of wh ich are m y r m c c o p h y -
t i c . 

'Merrill {1917) admits too correct neat of llcccari's reduction of Humphiua' "Arbor Unfit*' to S. 
tnolucctnum. 
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Donis t l io rpe (1917) described Dolichodcrus (Hypoclinca) crawleyi 
f rom Singapore, "associated w i t h species of Lccanium (eoccids) i n h o l 
low stems of Macaranga." Wheeler (1919, p . 77) also ment ions Crema
togaster (Decacrcma) decamera (Forel) " f r o m Macaranga w i t h s l igh t ly 
t r i f i d leaves" a t K u c h i n g , Borneo. 

M. hypoleuca (Rcichcnbach f i l . and Zo l l inge r ) . M a l a y Peninsula, 
Sumatra , Borneo. Inhab i t ed b y forms of Crematogaster (Decacrcma) 
borncensis ( E m . Andre ) (Yichmeyer , 1910). 

M. caladifolia Bcccar i . Borneo (Beccari , 1884). 
M. formicarum Pax and 0 . H o f f m a n n . Borneo. A low tree w i t h 

t h i c k , hol low branches wh ich arc pierced w i t h an entrance and inhab i t ed 
b y ants (Pax, 1914). 

I n these three species ants l ive w i t h i n the hol low, s l igh t ly swollen 
s tem and branches, and also underneath the lanceolate, erect, persistent 
bud-bracts i n the axils of the leaves; food-bodies, w h i t e and globular , 
arc scattered on the back of the y o u n g leaves between the raised veins. 
T h e food globules arc most p len t i fu l i n plants no t settled b y ants, and 
have been seen carried about between the mandibles of these insects 
(Bcccari , 1884; R id ley , 1910; Pax, 1914; Shelford, 1910). 

M. triloba ( R c i n w a r d t ) . M a l a y Peninsula and Archipelago. 
M. Grijjithiana M u e l l e r . M a l a y Peninsula. 
M. Hulleiii K i n g . M a l a y Peninsula. 
I n these three species, the stems arc also hol low and set t led b y an ts ; 

fur thermore, the bud-bracts arc reflexed i n t o a r ing- l ike pouch w h i c h 
a lmost complete ly surrounds the s tem. T h e concave under side of the 
bracts bears abundan t pear-shaped or globular , w h i t e food-bodies, w h i c h 
arc m u c h sought for b y the ants and arc conveyed to the nest i n the h o l 
l o w s tem, where the larva? are fed on t h e m ; the ants no t on ly hide be
neath the bracts b u t occasionally take the i r larvre there. M. Hosci 
K i n g possibly has s imi lar myrmccodomat i a . T h e an t of M. triloba is a 
Crematogasier near C. daisyi (Forel) ( W . S m i t h , 1903; R i d l e y , 1910). 

I n an unident i f ied species of Macaranga o f Sarawak, the bracts 
arc ve ry large, lanceolate, acuminate , deflcxed, coriaceous, no t apprcssed 
to the stem, b u t concave, thus p r o v i d i n g a nidus or feeding g round for 
ants (R id ley , 1910). 

M. saccifera Pax. 
M. Schweinfurthii Pax ( = M. rosea P a x ) . 
T h e above t w o species arc f r o m T r o p i c a l Af r i ca and have pouch 

l i k e stipules, w h i c h i n M. saccifera are sometimes inhab i t ed b y ants of 
the genus Creniatogaster (sec above, p . 412) . 
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Mabea A u b l e t . Sou th Amer ica . Contains t h i r t y species, some ot 
w h i c h have long, ho l low branches, of ten sett led b y ants (Spruce, 190S). 

Sterculiacese 

Trop ica ] regions of b o t h hemispheres. Represented b y 820 species 
and 57 genera. 

Cola Schot t and Endl icher . T r o p i c a l A f r i c a . W i t h fo r ty - f i ve 
species. T h e fo l lowing three closely a l l ied forms have a t the base of the 
leaf-blade a pai r of pouches w h i c h are often i nhab i t ed b y smal l species o f 
Engramma (see above, p . 417 ) . 

C. Dewecrci de W i l d e m a n and D u r a n d . 
C. Laurentii D e W i l d e m a n . 
C. marsupium K . Schumann . 
S c a p h o p e t a l u m Masters . T r o p i c a l Af r i ca . Includes e ight species, 

t w o of w h i c h have an elongate pouch a t the base of the leaf-blade often 
occupied b y ants of the genus Engramma (see above, p . 422) . 

.5. Deueirei D e W i l d e m a n and D u r a n d . Be lg ian Congo. 
S. Thonneri Y)c W i l d e m a n and D u r a n d . Be lg ian Congo, Cameroon . 

F lacour t i ace t s 

T r o p i c a l regions of b o t h hemispheres. W i t h 650 species and 84 
genera. 

B a r t e r i a J . D . Hooke r . T r o p i c a l Af r i ca . Includes four species, a l l 
of w h i c h p robab ly have ho l low or swollen internodes, n o r m a l l y i nhab i t ed 
b y Pachysima arthiops ( F . S m i t h ) or P. latifrons ( E m e r y ) ; accidenta l ly 
b y other ants (see above p . 432) . 

B. Dewctrci D e W i l d e m a n and D u r a n d . Belgian Congo. 
B. fistulosa Masters . Fernando Po, Cameroon, Belg ian Congo. 
B. nigritana J . D . Hooker . Southern Nige r i a , Cameroon, Spanish 

Guinea, Gaboon, (Belgian Congo?). 
B. Stuhlmannii Engler and G i l g . German East Afr ica . 
G e r t r u d i a K . Schumann. N e w Guinea . W i t h one species, G. 

amplifolia K . Schumann . I t is a tree or shrub w i t h branches " s t r o n g l y 
swollen a t the apex below the leaf-bud, ho l low and w i t h an aper ture 
leading i n t o the c a v i t y (p robab ly a m y r m c c o d o m a t i m n ) " ( K . Schumann 
and K . Lau tc rbach , 1001, p . 455, P I . x v ) . Perhaps this swelling is o n l y 
an insect gal l . 

M e l a s t o m a t a c e m 

Trop ica l and subt rop ica l par ts of bo th hemispheres; ve ry abundan t 
in Amer ica , where a few forms reach the Xearc t ic Begion. Represented 
b y 2S00 species and 170 genera. W i t h the exception of Pachyccntria, 
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which is a d o u b t f u l myrmecophy te , a l l the lny rmecophy t i c members o f 
th is f a m i l y arc rest r ic ted to the Neo t rop ica l Region. 

Tococa M a r t i n s . South Amer ica . Includes f o r t y species w h i c h , 
w i t h one or t w o exceptions, have ant-pouches on the leaves. E i t he r a l l 
the leaves or o n l y one of each pair have a hol low sac or pair of sacs a t the 
base of the blade, or i n the upper pa r t of the petiole; these pouches are 
usually inhab i ted b y ants (species of Azteca1). 

T. disolcnia Spruce. B raz i l (Spruce, 1908). 
T. bullifcra Spruce. B raz i l (Spruce, 190S). 
T. macrophysca Spruce. B r a z i l (Spruce, 190S). 
T. formicaria M a r t i u s . Braz i l (Spix and M a r t i u s , 1831). 
T. guianensis A u b l c t . Guiana. A u b l c t (1775) describes the t w o 

pouches w h i c h i n this species arc placed a long the upper pa r t of the 
petiole, each w i t h an opening beneath the base of the leaf-blade; ants 
are usual ly found i n t h e m and f rom the descript ion i t w o u l d seem t h a t 
they also i n h a b i t the s tem of the p lan t . 

Mic rophysca N a u d i n . N o r t h e r n B r a z i l and Peru . Conta ins t w o 
species, M. quadrialata N a u d i n and M. rotundifolia (Spruce), w i t h 
pouches on the leaves. 

M y r m i d o n e M a r t i u s . South Amer ica . There arc t w o species, 
b o t h w i t h sacs on the leaves shaped m u c h as i n cer ta in forms of Tococa. 

M. macrospcrma M a r t i u s . B r a z i l (Spruce, 190S). 
M. rotundifolia Spruce. B r a z i l (Spruce, 1908). 
M a l e t a A u b l c t ( inc lud ing Calophysca de Candol lc ) . Sou th Amer ica . 

Includes e ight species, p robab ly a l l w i t h ascidia serving as abodes for 
ants . 

M. guianensis A u b l c t ( = M. hypophysca M a r t i u s ) . Guiana , B r a z i l . 
T h e branches are fistulosc and swollen a t the nodes; the leaves also bear 
pouches (Spruce, 1908). 

T o judge f r o m his figure, th is is the unident i f ied mclastomataccous 
p lan t a l luded t o b y B e l t (1874, pp . 223-224) i n the fo l lowing passage: 

I n e a c h leaf, a t the base of the lamina; , the petiole or s t a l k is f u r n i s h e d w i t h a 
coup le of pouches , d i v i d e d f r o m e a c h o t h e r b y the m i d r i b , a s s h o w n in the f igure. 
I n t o e a c h of these p o u c h e s there is a n e n t r a n c e from the l o w e r s ide of the leaf . I 
no t i ced t h e m first in X o r t h e r n B r a z i l , in the p r o v i n c e of M a r a n h a m ; a n d a f t e r w a r d s 
a t P a r d . E v e r y p o u c h w a s occup ied b y a nes t of s m a l l b l a c k a n t s ; a n d if the leaf 
w a s s h a k e n e v e r so l i t t le , they w o u l d r u s h out a n d scour a l l o v e r i t in s e a r c h of the 
aggressor . I m u s t h a v e tested s o m e h u n d r e d s of l eaves , a n d n e v e r shook one w i t h o u t 
the a n t s c o m i n g ou t , excep t ing one s i c k l y - l o o k i n g p l a n t a t P a n t . I n m a n y of the 

Mrfcfa traili Emery was found in the ascidia of a mclastomataccous plant by Schulz at Para. 
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p o u c h e s I no t i ced the eggs a n d y o u n g a n t s , a n d in some I s a w a few* d a r k - c o l o r e d 
c o c c i d . T or a p h i d e s . 

M. lococoidea (de Cando l lc ) . B r a z i l , Peru , Guatemala . A large 
bi f id sac a t the base of the petiole (Spruce, 1908). 

Pachycent r ia B l u m e . M a l a y Archipe lago. Includes twe lve species. 
These arc woody epiphytes , some of w h i c h have tuberous swellings on the 
roots , filled w i t h a spongy tissue. R i d l e y d i d n o t find a n y ants inside 
these enlargements and doubts whether the p lants arc t rue m y r m c c o 
phytes . I t is probable t h a t the swellings are merely tubers. 

P. macrorhiza Beccar i . Borneo. Tuberous and galleried roots i n 
habi ted b y ants (Shelford, 1910). 

P. microstyla Beccari . Borneo. L i k e the preceding (Shelford, 
1910). 

M e d i n i l l a Gaudichaud . I n d i a , M a l a y Archipelago, Oceania, M a d a 
gascar, t rop ica l A f r i c a . Conta ins over 100 species. 

M. loheri M e r r i l l . L u z o n , Ph i l ipp ine Islands. O n l y one of the 
leaves i n each pa i r is n o r m a l ; the other is modi f ied i n t o a crop-shaped 
ascidium opening on the upper side w i t h a s l i t . Accord ing to Loner 's 
observations, th is pouch is sometimes occupied b y ants, the species o f 
which is n o t s tated (Solcrcdcr, 1920). 

'M. disparifolia C. B . Robinson . L u z o n , Ph i l i pp ine Islands. T h e 
leaves have a s imi lar s t ructure as i n the foregoing, and are perhaps also 
used by ants. 

L o g a n i a c e j B 

T r o p i c a l regions of b o t h hemispheres. Represented b y 400 species 
and 35 genera. 

Fagrsea T h u n b c r g . Or ien ta l Region . Conta ins twenty- f ive species. 
I n the three forms enumerated below, the base of the petiole bears a u r i -
culate appendages, which arc curved d o w n w a r d and more or less pressed 
against the s tem. T h e cavities thus formed are occupied b y ants, w h i c h 
cover the opening w i t h a papery substance and keep their brood inside 
( B u r c k , 1891). 

F. borncensis Schcffer. Borneo. 
F. itnperialis M i q u c l . Sumat ra . 
F, auriculala Jack. Or i en ta l Region. 

Gentianaceee 

Cosmopol i t an . Represented b y 71 genera, w i t h 900 species. 
T a c h l a A u b l e t (=>Myrmccia Schrcbcr) . South Amer ica . There 

arc four species. Bushes or smal l trees. T h e stem and the long, slender 
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branches are ho l l ow . I n the or ig ina l descr ipt ion of T. guianensis A u b l c t , 
of Guiana , there is a note as fo l lows: " L c t ronc c t les branches qu i sont 
creux, servent de re t ra i te aux fourmis ; e'est pour cct tc raison que cet 
arbrisseau est nomine ' T a c h i ' par les Gal ibis , cc q u i en leur langue 
signific, su ivan t leur r appor t , ' n i d de f o u r m i s " ' ( H u t h , 18S7; Spruce, 
190S). 

Apocynacere 

Cosmopol i tan , though chiefly i n t rop ica l regions. Represented b y 
165 genera con ta in ing 1300 species. 

Ep i t abe rna K . Schumann . One species, E. myrmoccia K . Schumann , 
i n Cameroon: upper p a r t of the internodes swollen, spindle-shaped, w i t h 
a c av i t y inhabi ted b y ants (see above p. 442) . 

Asclepiadacete 

Cosmopol i t an ; chiefly i n t rop i ca l and subt rop ica l regions, and 
abundan t i n A f r i c a . Represented b y 267 genera, w i t h 2200 species. 

D i s c h i d i a R . B r o w n ( inc lud ing Conchophyllum B l u m e ) . Or i en ta l 
Region . Includes f i f t y species. T h e y are a l l t w i n i n g epiphytes; a few 
are associated w i t h ants. 

D. Rajjlesiana W a l l i c h . M a l a y Region. 
D. tiinorensis Decnc. M a l a y Region. 
I n these t w o species a cer ta in number of leaves are conver ted i n t o 

cone- or pi tcher-shaped pouches w i t h an opening a t the base t h rough 
w h i c h roots projec t i n t o the c a v i t y ; th is pouch also contains soil and 
sometimes ants, w h i c h make regular nests there, w i t h b rood ( T r e u b , 
1883a; Bcccar i , 1884; G r o o m , 1893; R i d l e y , 1910). T h e seeds are 
scattered b y ants (see above, p. 357) . Bcccar i found D. Rajjlesiana i n 
Java inhab i t ed b y Dolichoderus biluberculalus M a y r and Crematogaster 
brevis E m e r y . 

D. complex G r i f f i t h . Malacca (Pearson, 1902). 
D. pectenoides Pearson. Phi l ippines (Pearson, 1902). 
D. Shclfordii Pearson. Borneo (Pearson, 1903; Shelford, 1910). 
I n the above three species a cer ta in number of leaves are double 

pi tchers; a small pi tcher is found inside each large p i tcher ; the inner 
surface of the former is t h i c k l y beset w i t h g landular hairs ; the larger, 
outer p i tcher is filled w i t h soil and numbers of rootlets , w h i c h spr ing 
f rom the petiole or stem and grow th rough the orif ice; i n the outer one 
are found also numbers of ants, Crematogasier difformis F . S m i t h . 
"Mic roscop i c examinat ion o f the inner surface of the outer pi tcher re
vealed the presence of a dense waf t of superficial myce l i um wh ich was 
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easily removed on the p o i n t of a needle. T h e g r o w t h o f this myce l i um 
appeared to be rad ia l , s t a r t i ng f rom the center of a curious rosette-like 
s t ructure , formed b y shorter hypha; o f a peculiar character. These bore 
a profuse crop of m i n u t e abs t r ic ted gemma;. A t the center of each 
rosette the tissue of the p i t cher -wa l l appeared t o have been punc
t u r e d " (Pearson, 1902, p . 3S7). 

T h e fo l lowing three species are doub t fu l myrmecophy tc s : D. Mer-
guiensis Beccari , o f Tcnasser im; D. clavata W a l l i c h , of I n d i a ; and D. 
digitiformis Beccari , of Celebes. 

Borraginaceoa 

Cosmopol i tan . A b o u t 100 genera, w i t h some 1000 species. 
Cordia L innams . T r o p i c a l regions of b o t h hemispheres. Contains 

250 species. A few of the South Amer i can forms are apparen t ly t r u e 
myrmecophytcs . Ule collected Cryptocerus cordix S t i t z f rom an u n i 
dent if ied Cordia i n B r a z i l (S t i tz , 1913a) and Azteca longiceps E m e r y 
subspecies cordincola Fore l was taken f rom the swellings of a B o l i v i a n 
species (Fore l , 1920a). Choda t and Carisso (1920) regard the cau l ina ry 
swellings of the species of Cordia examined b y t h e m i n Paraguay, as 
mere insect galls, subsequently occupied b y ants . I t can h a r d l y be 
doubted , however, t h a t they are t rue myrmecodomat ia . 

C. Gerascanlhos Jacqu in . Cen t ra l and South Amer ica . Beccar i 
(188-1) not iced on he rba r ium specimens f rom Mex ico , below the t e r m i n a l 
v e r t i c i l of branches, an obovate, ho l low swell ing of the s tem w i t h a 
la tera l aper ture ; there were coccids, b u t no ants inside. Spruce (1908) 
found these swellings inhab i t ed b y ants ; and E m e r y (1890) records 
Pseudomyrma belti subspecies fulvescens E m c i y f rom th is p l a n t i n Gua te 
mala ; whi le Azteca pittieri Forel v a r i e t y emarginalisquamis Fore l 
occurred i n specimens f rom Costa R ica (Forel , 1920a). 

C. nodosa L a m a r c k . B r a z i l . Beccari (1884) and Spruce (1908) 
men t ion t h a t the stems arc swollen and hol low beneath the nodes and 
settled b y ants . Schimper (1888) has studied the myr ineeodomat ia of 
this species near Pernainbuco: below the false v e r t i c i l of leaves, 
side twigs, and inflorescences w h i c h terminates the ma in branches, one 
frequent ly finds an elongate, pouch-l ike swel l ing wh ich opens above b y a 
small na tu ra l aperture placed between the leaves and branches of the 
false v e r t i c i l . These pouches arc often inhab i ted b y small ants and 
i n such cases thei r inner w a l l is covered w i t h a dark b r o w n , ear thy crust 
ev iden t ly produced b y the ants . 1 Sec also R e t t i g (1901). Azteca 
stanlcyuli Forel and A. olitrix Forel were taken f rom swellings of C. 
nodosa collected near Part i , B raz i l (Forel , 1920a). 

' I t may bo supposed that this dirty Isyer contains a mycelium aa in tho case of Myrmteodia. 
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C. longituba Choda t and Vischor. Choda t found i n the swellings of 
this species i n Paraguay nests of Pseudomyrma chodati Forel (Fore l , 
1920a). 

C. miranda de Candolle and C. hispidissima de Candolle possess, 
according t o Beccari (18S4), s imi lar m y r m c c o d o m a t i a ; t hey f o r m , 
together w i t h C. nodosa, a special section of the genus (Physoclada A . de 
Candol le) . 

Verbenacese 

Cosmopol i tan , b u t mos t ly i n t rop ica l and subtropica l climes. 
Represented b y 900 species, belonging t o 80 genera. 

C l e r o d e n d r o n Linnrcus . T r o p i c a l regions of the Old W o r l d . A b o u t 
200 species. 

C. myrmecophilum R i d l e y . M a l a y Peninsula, Sumatra , Borneo . 
C. breviflos R i d l e y . M a l a y Peninsula. 
C.fislulosum Bcccar i . Borneo. 
These three species have n o r m a l l y ho l low branches, wh ich are often 

i nhab i t ed b y ants (Beccari , 188-1; R i d l e y , 1910; Shelford, 1910). 
Accord ing t o Beccari and Shelford, the an t of C.fislulosum is Camponotus 
(Colobopsis) clerodendri E m e r y ; i t gnaws entrances to the ho l low s tem 
a lways d i r ec t l y below the inser t ion of the leaves, ei ther on one or on b o t h 
sides of each node; on plants free f r o m ants, these spots are marked b y 
a l i t t l e c i rcular pa t ch of a t ex tu re and s t ruc ture different f rom t h a t of the 
su r round ing par t s . Bcccar i also describes and figures the internodes as 
m a r k e d l y swollen, and more so towards the i r upper e x t r e m i t y . 

A n unident i f ied species of Clerodendron i n the Belgian Congo also 
shelters ants ins ide i t s hol low branches (see above, p . 443) . 

V i t e x L innams . T r o p i c a l regions of b o t h hemispheres. W i t h 120 
species. T w o m y r m c c o p h y t i c species have been ment ioned as occur r ing 
i n Af r i ca , and p r o b a b l y some others also shelter ants inside the i r stem. 

V. Staudtii Guerke . Togo, Cameroon,. Spanish Guinea, Be lg ian 
Congo. Creeper w i t h ho l low stems and branches, w h i c h are inhab i t ed 
b y Vilicicola tess?nanni (S t i t z ) (see above, p . 447) . 

V. yaundensis Guerke. Cameroon. 

Rubiaceoe 

One of the largest families of p l an t s : over 5000 species, classed under 
some 400 genera, have been described. T h e y are cosmopoli tan, t h o u g h 
the m a j o r i t y are found between the t ropics . A b o u t s ix ty-f ive species 
belonging t o eleven genera present myrmccodomat i a , th is f a m i l y thus 
con ta in ing b y far the largest number of myrmecophytes . 
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M y r m e c o d i a Jack. 1 Or ien ta l Region, f r o m Cochinchina and the 
M a l a y Peninsula t o N e w Guinea, nor the rn Queensland, the Solomon 
and F i j i Islands. There are eighteen species. A l l are ep iphyt ic , l ow 
shrubs, w i t h rhizomes swollen i n t o basal pseudobulbs or tubers, occupied 
b y anastomosing cavities w h i c h communicate w i t h the exterior b y means 
of numerous pores and are often inhab i t ed b y ants ; the apertures seem 
to be formed na tu ra l l y , w i t h o u t the i n t e r v e n t i o n of the ants, a t least i n 
cer ta in cases. 

Beccari o r i g ina l l y (18S4) held t h a t the galleries of the swollen 
rhizomes were the w o r k of ants ; t h a t i t was impossible for p lants t o 
reach m a t u r i t y w i t h o u t the i n t e r v e n t i o n of these insects; t h a t the t u n 
ne l l ing b y them caused the tuber to g row enormously, whi le i t s we igh t 
was no t p ropor t iona l ly increased, the galleries thus en larg ing the ab
sorbent surface of the rhizomes. 2 L a t e r he altered his views somewhat, 
as can be seen i n the fo l lowing quo ta t ion f rom his 'Wander ings i n the 
Great Forests of B o r n e o ' (1904, p . 4 0 5 ) : 

A t first I thought that the a n t s b y the i r r i t a t i o n t h e y p r o d u c e d on y o u n g b u d d i n g 
p l a n t s of Myrmecodia, f a v o r e d the s w e l l i n g of the base of the s t e m , a n d were t h e 
d i rec t c a u s e of s u c h a n h y p e r t r o p h y . F u r t h e r inves t iga t ions a n d researches a n d the 
o b s e r v a t i o n s of D r . T r e u b h a v e , h o w e v e r , c o n v i n c e d m e t h a t f r o m the v e r y b e g i n n i n g 
these swe l l ings a p p e a r i n d e p e n d e n t l y of a n y a c t i o n of the a n t s , a n d t h a t w h e n the 
h i t t er a r c a b s e n t the t u b e r s deve lop m u c h in the s a m e m a n n e r . I do not , h o w e v e r , 
t h i n k i t e q u a l l y c e r t a i n t h a t a n t s h a v e no p a r t in the f o r m a t i o n of the i n t e r n a l g a l 
ler ies . M y o b s e r v a t i o n s tend to prove t h a t in s o m e cases , i n n o n - B o r n e a n spec ies of 
Myrmcccxlia (^f. alala a n d bullosa), a n t s t a k e a n a c t i v e p a r t in the f o r m a t i o n of t h e 
gal ler ies a n d e s p e c i a l l y in t h a t of the a i i c r t u r e s w h i c h l e a d to t h e m . B u t be t h i s as i t 
m a y , the h o s p i t a t i n g l t u b i a c e a ; l i ve on a foot ing of r e c i p r o c a l u t i l i t y or m u t u a l i s m 
w i t h the ir i n h a b i t a n t s , w h i c h a c t a s a f o r m i d a b l e a r m y of defence, for n o a n i m a l d a r e s 
to m e d d l e w i t h a p l a n t guarded b y a hos t of b i t i n g a n t s , r e a d y to a s s a u l t the i m 
p r u d e n t i n v a d e r in m y r i a d s . 

H . 0 . Forbes (1880 and 1SS5, pp . 79-82) and T r e u b (1883, 1SSS) 
raised y o u n g Myrmecodix f rom seed and found t h a t the tuber is a no rma l 
p roduc t ion of the p lan t and t h a t the galleried inner s t ruc ture arises i n 
the absence of ants . Treub ' s inves t igat ions are of such impor tance t h a t 
they should be considered more i n de ta i l . H e saw t h a t soon after 
germina t ion and l)eforc the first leaves are formed, the axis below the 

•Kumpl i i tu (|7SO. V I , p . ] 10.1*1. L V ) first discovered the remarkable Kaat Indian llubiaress w i t h ant-
tubers. 11© distinguished two kinds: "Xnia* Jarmicnrum niger" {Itydnophgtutn mmboinente Ileeeari) 
and " Sidui formxeArum tuber" (Myrmecodix Humphii l ieecaril . l l o U ' l icved that not only the swellings 
but also the entire plant were produced by the anta! lleccari (1SS4) has given a complete account of the 
earlier history of these plants; i t contains very l i t t le of interest to the erotogisl and entomologist. 

• I I . N Moseley (I .S70, p. 3 s 9 ) had before expressed the opinion that in Myrmccodix ami llydnophi/-
tum "as noon as the young plants develop a stem, the anta gnaw at the base of this and the i r r i t a t i on 
produced causes the stem to swell: the ants continuing to i r r i ta te and excavate I he sw-elling, i t assumes 
a globular form, and may becomo larger than a man's head." l i e also believed that theae plants can
not thrive without tho anta. 
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cotyledons begins to enlarge and i t is f rom this pa r t of the p l an t t h a t the 
whole tuber is produced. W h e n the swel l ing is qu i te y o u n g the en t i re 
mass of cells, i nc lud ing the central bundle, is cont inuous; b u t when 
older, some of the cen t ra l cells have dr ied up and thus f o r m the f i rs t 
c a v i t y whose inner walls are covered w i t h a layer of suberose cells; la ter 
other galleries are formed, w h i c h a t an ear ly stage communicate w i t h 
one another. T r e u b also apparen t ly admi t s t h a t the entrances to the 
cavities arc produced b y the Myrmecodia i tself w i t h o u t any outside 
help. I n his op in ion , the tuber and inner l a b y r i n t h arc no rma l ecological 
peculiarities of the p lan t , the l a t t e r being used for aerat ing purposes. 
T h e walls of the galleries arc i n some parts smooth and u n i f o r m , i n others 
studded w i t h l i t t l e prominences, which T r e u b th inks arc not , as o r i g i n 
a l l y supposed, glands secreting some fluid a t t r ac t ive to ants or absorb
i n g organs for n u t r i t i v e substances, b u t lenticels or r u d i m e n t a r y b rea th 
i n g organs. T h e ants he regards as mere oppor tunis ts who have t aken 
advantage of the secure shelter afforded b y the excavated tubers, b u t 
are of no vis ible u t i l i t y to the p lan t . 

G . K a r s t c n (1895) also disclaims the supposed symbio t ic relat ions 
between the Myrmccodix and ants. H e believes, however, t h a t the 
cavities have no t on ly a respiratory func t ion , b u t t h a t the i r inner walls 
can also absorb t ransp i ra t ion water condensed inside the tubers d u r i n g 
the cooler nights a n d a t the same t ime assimilate cer ta in dissolved 
n u t r i t i v e elements in t roduced b y the ants or found i n the excrement o f 
these insects. 

R e t t i g (190-1) agrees w i t h Ka r s t en and T r e u b in expla in ing the 
peculiarities of the Myrmccodix and al l ied genera on the g round of the 
physiological needs of the p lan t . H e notes t h a t these epiphytes arc 
l i gh t - l ov ing , t h r i v i n g i n nature on branches w h i c h arc much exposed t o 
intense sunshine or even on rocks; the galleries of the tubers are fi l led 
w i t h a i r and act as aerat ing tubes, wh ich isolate the inne r tissues and 
prevent the p l a n t f rom d r y i n g ou t . T h i s au thor does no t discard Treub ' s 
idea t h a t the pimples on the inner walls m a y be for respi ra t ion; he even 
observes t h a t there is undoub ted ly a current of a i r t h rough the apertures, 
since fresh air enters d u r i n g the cooler n ights and p a r t l y escapes d u r i n g 
the day . H e believes, however, t h a t in m a n y cases ra in-water enters the 
cavities t h r o u g h the openings and is t hen absorbed b y the tuber ; he 
has shown exper imenta l ly t h a t such absorpt ion can ac tua l ly take place. 

Our knowledge of the Myrmecodix has been ma te r i a l l y increased b y 
M i c h c ' s (19116) researches. Accord ing to his findings, the inner wal ls 
of the cavities of Myrmecodia tubcrosa arc, as a rule, clean; those i n 
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certain por t ions are smooth , of a brownish-yel low color, never covered 
w i t h fungi , and the puprc of the ants are always k e p t i n such galleries 
o n l y ; others are blackish , s t rewn w i t h paler papilla; , the da rk color being 
due to a cover ing of fungus. T h i s g r o w t h occurs on ly i n tubers occupied 
by ants and , when opened, such cavities exhale a fresh mushroom odor . 
I t is evident t h a t the t ips of the hyphse are cu t off b y the ants and i n 
some places whole sods of these filaments are t r i m m e d evenly, y e t M i e h e 
believes t h a t the insects do n o t feed on the fungus, b u t mere ly cu t the 
hyphuj d o w n because the i r g r o w t h w o u l d interfere w i t h the ants ' m o v e 
ments i n the galleries. H e th inks , however , t h a t the m y c e l i u m grows 
on the excrement vo ided b y the ants on the papillose por t ions o f the 
wal ls o n l y . T h e papi l la ; arc ev iden t ly n o t r u d i m e n t a r y roots or r o o t -
buds, bu t M i e h e calls t hem haustor ia or suckers, since he learned f r o m 
exper iment t h a t par ts covered w i t h t hem read i ly absorb water , wh i l e t he 
smooth por t ions do no t . I n w i l d and i n c u l t i v a t e d specimens he of ten 
found ra in -wate r accumula ted i n some of the cavit ies . H e notes t h a t the 
Jridomyrmcx of Myrmecodia is seldom seen outside the galleries, unless 
the p lan t be d i s tu rbed , on w h i c h occasions the ants rush o u t a t once. 
T h e i r food was n o t ascertained, nor whether t hey come o u t a t n i g h t . 
T h e y seemed to h i m p rov ided w i t h v e r y feeble weapons. 

Concerning Iridomyrmex myrmccodix i n the Solomon Islands, 
W m . M . M a n n (1909, p . 302) gives the fo l lowing account : 

T h i s is one of the m o s t a b u n d a n t a n t s in the S o l o m o n s . I t nests s o m e t i m e s 
l i eneath b a r k o r in c r e v i c e s on s t a n d i n g trees, b u t u s u a l l y in b u l b s of a n e p i p h y t e , 
Myrmecotlia species {1M.Guppyanum), w h i c h grows on the b r a n c h e s of s e v e r a l spec ies 
of trees a n d is es]>ecial!y c o m m o n on a l o w l a n d - i n h a b i t i n g species of Barringtonia. 
I t has been s h o w n t h a t Myrmecodia c a n t h r i v e w i t h o u t the presence of a n t s , b u t I 
a m s u r e t h a t few of t h i s spec ies do, for a m o n g the m a n y t h a t I c u t open , none w e r e 
w i t h o u t t h e m . E v e n v e r y y o u n g b u l b s , less t h a n a n i n c h in d i a m e t e r , c o n t a i n e d i n 
c i p i e n t colonies . 

I n a more recent paper W . M . M a n n (1921, p . 400) ment ions the c o m 
m o n occurrence of various species of Myrmecodia and Hydnophytunun the 
F i j i Islands. T h e i r bulbs arc often i nhab i t ed b y colonies of ants, Irido
myrmex sororis M a n n , / . nagasau M a n n , a n d i t s subspecies alticola. 
M a n n being the more common forms. Pcccilomyrma scnirewx M a n n 
subspecies myrmccodix M a n n and certain Camponolus and Pheidolc 
also occasionally use such bulbs as nest ing sites, though M a n n remarks 
t h a t m a n y bulbs " c o n t a i n e d no ants a t a l l , b u t myr iopods , spiders, 
scorpions, or geckos and the i r eggs." 

Wheeler (1919, p . I l l ) records Camponotus quadriscctus ( S m i t h ) 
" f r o m the d is tor ted pseudobulb of a Myrmecodia" i n Borneo and 
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Creinatogaster difformis F . S m i t h subspecies scwardi (Forel) was also 
described f r o m a Bornean Myrmecodia. 

M. armata dc Candol le . Java. As H e t t i g remarks (1901, p . 12, 
footnote) , th is is ev iden t ly the p lan t so carefully invest igated i n Java b y 
T r e u b , and o r ig ina l ly called b y h i m (1883) "Myrmecodia echinata G a u d -
i c h a u d . " L a t e r (1SS8), T r e u b agreed w i t h Beccari t h a t his former 
ident i f ica t ion was incor rec t b u t claimed, apparen t ly w i t h reason, t h a t 
his p lan t was no t M. tuberosa Jack. I t is the species used b y B c t t i g 
(1904) for some of his experiments and the one s tudied b y H . M i e h e 
(1911) under the name "M. tuberosa Becca r i . " M i e h e found most of his 
specimens inhab i t ed b y Iridomyrmcx myrmecodia; ( E m e r y ) ; i n one 
loca l i ty , however, exclusively b y Camponotus maculatus subspecies 
pallidum ( S m i t h ) . Beccari (1884) also ment ions the occurrence of Irido
myrmcx myrmecodia; i n the tubers of Javanese "M. tuberosa" ( = M. 
echinata dc Candol le) . 

M. tuberosa Jack. Sumatra , Borneo, and probab ly elsewhere i n the 
M a l a y Archipe lago . Beccari (1884) found i n Bornean specimens Crc-
malogaster difformis S m i t h and Shelford (1916), also i n Borneo, C. difformis 
and Iridomyrmcx myrmecodia; ( E m e r y ) . Shelford ment ions t h a t b o t h 
ants arc b y no means restr icted to the tubers of ep iphy t i c Bubiacca;, 
for t hey f requent ly nest i n hol lowcd-out branches of various dead or 
l i v i n g shrubs or trees. 

M. bullosa Beccar i . N e w Guinea, A m b o i n a ( G . Kar s t en , 1895). 
I n h a b i t e d b y Iridomyrmcx cordata (Smi th ) i n N e w Guinea (Beccari , 
1884). 

M. Mcnadensis Beccari . Celebes. S. H . Koorders 1 gives the fo l 
l o w i n g in teres t ing remark concerning this p l a n t : " Especial ly common i n 
the Minahasa i n the lower p la in to 1000 m . above sea-level i n y o u n g 
forests, preferably i n abandoned coffee-orchards. One sees there on mos t 
of the half-dead dadap trees (Erythrina) a number of these strange ep i 
phytes . I t is remarkable t h a t as a rule I have found , on the same trees, 
one or more specimens of the fo l lowing other curious myrmecophi lous 
epiphytes w i t h tuberous s tem d iv ided i n t o chambers, v i z . , Ilydnophytum 
formicarum Jack, II. Sclebicum Beccari , Polypodium sarcopus D c V r . 
and T c y s m . and Polypodium camosum Chr is t , and o f the most peculiar 
Conchophyllum maximum K a r s t e n . " Thus there seem t o be regular 
"associa t ions" of m y r m c c o p h y t i c epiphytes, i n the sense p lan t ecolo-
gists use th i s t e r m . 

•ISflS,' Verslag eerier botinische diciutreUi door de Minahana.' (Batavia), p. 497. 
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M. Rumphii Bcccar i . A m b o i n a . Tubers inhab i ted b y Pheidole 
megaccphala (Fabr ic ius) (Beccari , 1884). M e r r i l l (1917, p . 489) posi
t i v e l y identifies w i t h th is species Rumph ius . ' "ATidus gcrminans formi-
carutn ruber." 

M. alata Beccar i . N e w Guinea. One of the tubers contained Irido-
myrmcx scrutator S m i t h , Pheidole mcgacephala va r ie ty , and Crematogaster 
species (Beccari , 1SS4). 

M. Antonii Bcccar i . Professor Wheeler has con t r ibu ted the f o l 
l o w i n g note w i t h regard to th is A u s t r a l i a n species: " W h i l e I was at 
K u r a n d a , i n nor the rn Queensland, d u r i n g the w i n t e r of 1914-1915, M r . 
F . P . D o d d collected for me i n the v i c i n i t y of the vi l lage a number of 
specimens of Myrmecodia Antonii, a l l of w h i c h were inhab i t ed b y colonies 
of Iridomyrmcx myrmccodix v a r i e t y steward Fore l , o r ig ina l ly described 
from Torres S t ra i t s . T h e colonies were no t populous and, as the 
an t is small and t i m i d , I fa i l to sec how i t can pro tec t the p lan t . T h i s 
an t sometimes nests about the roots and leaves of other epiphytes . A t 
Cairns, near K u r a n d a , I found a colony nesting under the leaves of a 
Dischidia t h a t were appl ied to the branch of a tree. I n nor the rn Queens
land b o t h Myrmecodia and Hydnophylum are called the 'ant-house ' b y 
the colonists ." 

M. Goramcnsis Bcccari . Moluccas . Tubers sett led b y Iridomyrmex 
cordala S m i t h (Beccari , 1884). 

M. erinacea Beccari . N e w Guinea. Crematogaster species was found 
i n the tubers (Beccari , 1884). 

M. Albertisii Bcccar i . N e w Guinea. Tubers inhab i t ed b y Irido
myrmex cordata S m i t h (Beccari , 1884). 

M. Dahlii K . Schumann. Bismarck Archipelago. D a h l (1901) 
found the galleries of the tubers inhabi ted b y Iridomyrmex myrmccodix 
subspecies decipiens E m e r y and a subspecies of Camponotus maculatus 
(Fabr ic ius ) ; b o t h ants were also found nesting i n other locat ions. 

M. peidasperma K . Schumann (erroneously quoted as M. penta-
gona b y Fore l ) . B ismarck Archipelago. T h e tubers were inhab i ted b y 
Iridomyrmex cordata S m i t h and / . myrmccodix ( E m e r y ) ( D a h l , 1901). 

M y r m e d o m a Bcccar i . Ne\V Guinea. Contains t w o species: M. 
arfakiana Bcccari and M. Naunuinni W a r b u r g . 

M y r m e p h y t u m Beccari . M a l a y Archipelago. W i t h t w o species, 
M. Sclcbicum Beccari , Celebes, and M. Rcccarii Elmer , S ibuyan ( P h i l i p 
pines). 

H y d n o p h y t u m Jack. Or ien ta l Region. Includes t h i r t y - f i v e sjxjcics, 
w i t h swollen excavated rhizomes as in Myrmecodia. 
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II. moritantim B lume ( = 11. formicarum Beccar i ) . M a l a y A r c h i 
pelago, no r the rn Queensland. Miehe (1911b) found the tubers i n 
habi ted b y Iridomyrmcx myrmecodix ( E m e r y ) i n Java ; the walls of the 
galleries are i n places covered w i t h a fungus-growth s imi lar to t h a t of the 
Myrmecodix. Beccari (1SS-1) ment ions hav ing found i n the tubers Irido-
myrmex myrmecodix ( i n Java) and Creinatogaster difformis ( in Borneo) . 
T h i s species was also s tudied b y T r e u b (1SS3) and others. 

//. pctiolatum Beccar i . N e w Guinea. Tubers inhab i ted b y Irido
myrmcx cordata S m i t h (Beccari , 1884). 

//. amboinense Beccar i . A m b o i n a . M e r r i l l (1917, p . 488) pos i t ive ly 
identif ies w i t h th i s R u m p h i u s ' "Nidus germinans formicarum niger." 

Squamel la r i a Beccar i . F i j i Islands. W i t h t w o species. T h i s is 
related to the foregoing four genera and m a y possibly be m y r m c c o p h y t i c 
i n a s imi lar w a y ; i t is no t k n o w n , however, whether i t has tubers . 

Nauclea Linnaeus. T rop ica l Asia, M a l a y Archipelago, islands of the 
Pacific. Conta ins f o r t y species. 

N. lanceolala B lume . Java. T h e branches present swellings i n 
habi ted b y ants ( K . Schumann, 1891b, p . 57, fig. 22B). 

AT.formicaria E lmer . M i n d a n a o , Phi l ippines . " N e a r l y a l l the twigs 
of the tree were t c r c t c l y swollen, 3 to 7 cm. long and 1 cm. t h i c k . These 
cy l indr i ca l por t ions were punctured and inhab i ted b y small black a n t s " 
(E lmer , 1911, p . 990). I have examined a specimen collected b y E l m e r 
(cotype) i n the he rba r ium of the A r n o l d A r b o r e t u m of H a r v a r d Un ive r 
s i t y : the cy l indr i c swel l ing is s i tuated above the midd le of one of the 
internodes and begins and ends ab rup t ly , being very regular and s l igh t ly 
flattened on the t w o sides corresponding to the lower leaf-pair. O n the 
same branch the t w o internodes above the swell ing arc perfect ly nor
m a l . Professor Wheeler recognized i n the remains of ants found i n 
side the domat ia a species of Creinatogaster of the subgenus Dccacrema. 

N. slrigosa K o r t h a l s . Borneo and L u z o n , Phi l ippines . G . D . H a v i 
l and (1887, p . 53, P I . I I ) , who has examined a number of herbar ium 
specimens, wr i tes t h a t i n most of t h e m "some of the branchlcts have 
ho l low swellings wh ich have been inhab i t ed b y an ts . " H e adds: " I 
suspect t h a t th is p lan t is the SarcopheluS macrocephalus of K . Schumann, 
of wh ich I have not , however, been able t o find any descr ip t ion ." S. 
macrocephalus was br ief ly characterized b y K . Schumann i n 1890; i t s 
branches present swellings inhab i ted b y an ts ; i t was found on Samar 
I s land near L u z o n , Phi l ippines . 

Nauclea strigosa has been made the t y p e of a d i s t inc t genus, Myrme-
conaudca, b y M e r r i l l who says (1920, p . 370) t h a t " a cer ta in percentage 
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of the branchlets a lways present ho l low swellings, perforated on one side, 
wh ich are i nhab i t ed b y colonies of smal l an ts . " 

A r . cclcbica G . D . H a v i l a n d . Celebes. " T h e branchlets present 
numerous ho l low swellings w h i c h have been inhab i t ed b}- a n t s " ( H a v i 
land , 1S97, p . 54) . 

A r . cyrtopoda M i q u e l . Borneo, Sumat ra , Java. T h e branches of ten 
have ho l low swellings occupied b y ants ( H a v i l a n d , 1897, p . 57) . 

Uncar ia Schrebcr ( = Ourouparia A u b l c t ) . T r o p i c a l regions, m o s t l y 
i n the O l d W o r l d . Conta ins t h i r t y - f o u r species. 

U. africana G . D o n . T r o p i c a l Af r ica , Madagascar, Comoros. T h e 
myrmccodoma t i a have been described above (p . 45S). 

Sarcocephalus Afzelius. T r o p i c a l regions of the O l d W o r l d . There 
arc th i r teen species. 

A n unident i f ied species of Sarcocephalus f r om the Belgian Congo is 
myrmecophi lous (see above, p . 4G0). 

D u r o i a Linna?us fil. ( = Schachtia K a r s t c n ; Amajoua Pceppig a n d 
E n d l i c h e r ) . T r o p i c a l South Amer i ca . Inc ludes t en species. 

D. hirsuta (Pceppig and End l i che r ) . 
D. pcliolaris J . D . Hooke r . 
These t w o species have branches w i t h spindle-shaped, ho l low swel

lings wh ich arc inhab i ted b y ants, species of Azteca, Myrmelachista schu-
manni E m e r y , and Allomerus scptemarticulalus M a y r ( K . Schumann, 
18SS; E m e r y , 1891). 

D. saccifera ( M a r t i u s ) ( = Amajoua saccifera M a r t i u s ) . B r a z i l . T w o 
contiguous pouches, a t the base of the leaf-blade, are often set t led b y 
ants ( K . Schumann , 188S and 18916, p . 12, fig. oli; Spruce, 190S). 

D.dioica (Ka r s t en ) ( = Schachtia dioica K a r s t c n ) . Co lombia . T h e 
or ig ina l descr ip t ion saj's: " r a m u l i s . . . ad apicem i n t e r n o d i i infer ior is 
c longa t i i n n o v a t i o n u m t u m i d i s . " 1 Acco rd ing to H u t h (1S87), K a r s t e n 
d i d no t find ants i n these swellings. 

R e m i j i a de Candol le . South Amer ica . W i t h fourteen species, 
onh/ one of w h i c h is m y r m c c o p h y t i c . 

It. physophora B e n t h a m has t w o pouches, inhabi ted b y ants, a t the 
base of the leaf-blade ( K . Schumann, 1S90; Spruce, 190S). 

Rand ia H o u s t o n . Trop ics of bo th hemispheres, especially i n the O l d 
W o r l d . Conta ins 150 species. 

It. Lujx 15. De W i l d e m a n . 
It. myrmccophyla E . De W i l d e m a n . 

>K*r»tcn, I S M , Liniura. X X X . p. l.W. 
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B o t h f rom the Belgian Congo; internodes swollen i n t o spindle-
shaped myrmecodoma t i a (sec above, p . 4G5). 

R. physophylla K . Schuiuann. Cameroon, Belgian Congo. R u d i 
m e n t a r y pouches w i t h a nectary, a t t r a c t i n g ants, a t the base of the 
leaf-blade (see above, p . 4G7). 

P l e i t r o n i a L in iucus . T r o p i c a l and subt ropica l parts of the O l d 
W o r l d . Includes 200 species. 

P. ylabrijlora ( H i e r n ) of T r o p i c a l West Af r ica , P. Laurentii E . D c 
W i l d e m a n of the Belgian Congo, and some other species of T r o p i c a l 
Afr ica have swellings of the stems i n which ants often nest (see above, 
p. 471) . 

Cuviera dc Candol le . T r o p i c a l Af r i ca . There are fourteen 
species, a number of wh ich have swellings of the internodes inhab i t ed 
b y ants of the genus Creinatogaster (see above, p . 48S). Such myrmeeo-
domat i a are k n o w n w i t h ce r t a in ty for the fo l lowing species: 

C. longiflora H i e r n . Cameroon. 
C. latior W e r n h a m . Be lg ian Congo. 
C. Lcderinannii Krause . Cameroon. 
C. angolensis H i e r n . Ango la , Belgian Congo. 
C. physinodes K . Schumann . Gaboon. 
Psychot r ia Linnaeus. A ve ry large genus w i t h over 400 described 

species and d i s t r i b u t e d th roughou t the t ropics of the O l d and N e w 
W o r l d . 

P. myrmecophila Lau te rbach and Schumann. N e w Guinea . A 
bush w i t h pouch- l ike st ipules; the margins are reflcxed and the s t ipu le 
i t se l f m u c h i n f l a t e d ; the c a v i t y thus formed is d iv ided i n t o t w o b y a 
median p ro jec t ing car ina; apertures are pierced t h r o u g h the w a l l and 
also th rough the inner p a r t i t i o n . Remains of ants, together w i t h coccids, 
have been found i n these s t ipu la r pouches ( K . Schumann and K . 
Lauterbach , 1901, p . 579, P I . x x n ) . 

• 

4. B l I J L I O G K A P H Y O F T H E R E L A T I O N S B E T W E E N P L A N T S AND A N T S 

A n o n y m o u s . 1821. ' D i e A m c i s e a l s F o r s t f r c v l e r i n a u f d e r T h a t be tro f fen . ' N i c -
m a n n ' s V a t c r l a n d i s c h c W a l d b c r i c h t e , I I , p p . 1 9 0 - 1 9 9 . 

1875. ' F u n g i f rom in ter ior of a w h i t e a n t - h i l l . ' G r c v i l l e a , I I I , N o . 2 S , 
p p . I C 5 - 1 C G . 

18S2a . ' F u n g i of a n t s ' nes t s . G a r d e n e r s ' C h r o n i c l e , X . S . , X V I I , p . 4 0 1 . 
1SS26. ' R u c k s c h r i t t c i n d e r B l u m c n t u c h t i g k c i t d u r c h V c r l u s t d e r F l u g c l 

u n d d u r c h Z c r s p l i t t c r u n g d e r X a h r u n g s c r w e r b s - T h a t i g k c i t a u f v e r -
s c h i c d e n a r t i g o B e z u g s q u c l l c n . ( A m c i s c n ) . ' E n t . X a c h r . , V I I I , p p . 
2 3 3 - 2 3 7 . 
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1S8S.1. ' A m c i s e n a l s B c s c h u t z e r v o n W a l d b a u m c n . ' ( E s t c r r c i c h . F o r s t -
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