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INTRODUCTION 

One of the major obs!acles in canopy research 
is  the obvious logistical difficulty associated 
with access (Wilson 1 989. Moffert and Lowman 
1995, Lowman ar,d 'A/itiman 1996). It IS 

hypothesized thzr :he highes; dive:siri. of 
invertebrates in the s.vorld and a laroe prc- 
pofiion of \ascular prants live in tro,~ical forest 
canopies. With the ral;id rates t f  d??o:estation, 
the dwelopment of safe and accurate sampling 
techniques is urgen;!y needed. The life cycles 
of forest insects are directly or indirectly 
dependent upon the foliage in the canopy, 
and a large portion of them are herbivores. 
In this study, w e  quantified the herbivory 
pathway within the canopy of  a tropical rain 
forest of French Guyana. 

The primary canopy access method used 
during this project was the placement of an 
inflatable canopy raft situated on the top of 
several adjacent trees. A hot-air dirigible was 
used to situate the raft, ahd also to serve as 
an independent sampling vehicle above the 
canopy. The canopy raft was accessible by 
climbing a rope from the ground. During the 
199 1 mission of Operation Canopee in the 
BiafranCongo Basin equatorial rain forests of 
Cameroon, a new sampling technique was 
Ce$gfied ;G G:?iCCJllX :?,e ii11;ittLi~fis L: :C!~C~-III-I~ 
the uppermost canopy branches of emergent 
trees. A canopy sled was constructed to sail' 
along the treetops, maneuvered by a dirigible. 
In a fashion similar to fishing boats trawling 
with nets in shallow waters, we  conducted 
replicated sweeps over five-minute durations 
on top of the canopy. The sled sampling 
revealed the patchiness' of insect disrribution 
beiween neighboring trees, as well as to 
provide unique access to vines, epiphytes 
and the foliage of emergents (Cowman, 
Moffett & Rinker 1993). Using the raft and 
sled in conjunction with the dirigible and 
single rope climbing techniques, we  can 
now reach all of the foliage throughout a 
stand of tall trees. 

In this study, w e  used the same methods as 
in the previous Operation Canopee 
[Lowman et al. 1992) to compare our 
African surveys of 199 1 with a tropical rain 
forest on the western side of the Alantic 
Ocean. V!e measured herbivory on the 
u p ~ e r  canopy, mj- and un5e:s:cq' .)::eaves of 
a large array of rrees within [he vicinirjl of the 
raft. In addition, w e  surveyed the epiphpes 
and vines in addition to the canopy trces. 
Our collaborative group, from Selby Gardens 
and affiliated institutions, had expertise in 
the systematics and ecology of epiphytes 
and canopy trees, and in  the collection and 
identification of insect specimens. We collected 
voucher specimens lvhere possible, and prc- 
vided identifications for other members of 
the Prc-Natcra scientific team. 

METHODS 

1. Site 
Approximately 95% of French Guiana is  clas- 
sified as old-growth forest. The raft site was 
located in silviculture Plot # I 6  of an area cal- 
led Dispositit de Paracou, Silvolab. Guyane 
a?proximately 75 km northwest of Cayenne 
and 5 km from the Nlantic coast. GPS locations 
were: Campsite - N 5- 16.40' W 52 55 50': 
Launchfield - 5 16.08' W 52 55.72; and 
Radeau Site C - 5 15.29' W 52 56.32'. The 
soils in this region were sandy, acidic, and 
relatively poor in nutrients. Canopy height 
was 30-40 m with many emergents 1e.g. 
Pradosia cochlearia). A stream ran through 
the viclr.~i~y of the plot, and its nutrient load 
may have been responsible for the relatively 
high number of vines in the area (Foster. per- 
sonal communication). As we moved away 
from the stream. the vine load seemed to 
diminish. Mnes include Onhornene, StychflOS. 
Pacouria, Maripa, Machaerium, Cydista. 
Derris, Cornbretum cacoucia, and Rourea. 
Many were in flower or fruit during November. 



L'INTERFACE PLANTES-ANIMAUX BILAR'  D E S  A C T l V l T E S  

The dominant tree was Eperua rubi~.:nosa. 
On the forestry trail into the rak site, several 
trees were labeled from previous studies: 
Esch~veilera odora, Microphotis g~'y?nensis, 
Trairinnickia rhoifolia &irocaryum sciophi- 
lum, Ocorea rubra, Tapirira guianensis, lnga 
nobilis, Dendrobangia boljviana, Symphonia 
g/obulifera, Carpa procera, Mourirr acuritb 
ra, Licznia ovalifolia, Swarrzia r?miger. 
Gidymopanax moroiotoni, RecorCo.uy!on 
speciosum, Vouacapoua am?ricanz, Rag;;? 
sanguinolenra, Oiroynia ,-ilia:cnsis, 
Pradosia cochlearia, Moronobea coccinea. 
Goupia glabra, Dryperes variabilis, Licania 
davillifoIia, and Eschweilera chgrtzcea. Palms 
were not common, although both Eurerpe 
and Attalea were located in the vicinity of  the 

-- rak. There was good evidence of vertebrates 

I 
in the area including sightings of peccary 
ocelot, caiman, howler monkey, and several 
species of snake. 
Our sampling from the raft C included the 
following trees [and vines, some of which 
have not yet been identified): 

Wola melinonii [Myristicaceaej with liana 
(Malpighiaceae); Courarari guianensis 
[Lecythidaceaej with hemiphyte Clusia gra* 
diffora (CIi.:iaceae), liana [Rubiaceae), liana 
(Malpighiaceae), and liana; Parkia velutina 
IFabaceae) with liana Maripa sp.[Clusiaceae); 
Enterolobium schomburgtii [Fabaceae]: 
Oualea sp. I\lochysiaceae); Recordoxylum 
(Fabaceaej; Swaruia (Fabaceae) with liana 
Maripa sp. and hemiepiphyte Coussapoa 
sp.: unidentified Fabaceae; and Eperua rubi- 
ginosa [Fabaceae) with liana Machaerjum 
sp. and unideniifitd liana of Rubiaceae. 

2. Foliage surveys 
We sampled populations of leaves and epi- 
phytes for insect damage, using previously 
developed protocols [Lowman 1984). This 
involved the collection of 30 leaves of known 
species, leaf age, height, light, and aspect 
for each sample. For each sample. each leaf 
was measured for length, width, total area, 
and hole area. Leaf areas and herbivory 1% 
leaf surface area missing) were measured 
using a ti-Cor Area Meter either at the field 
site or back at our host institutions. Leaf 

toughness was assessed in the field using a 
portable penetrometer (Lowman 1985). At 
least three replicate sections of three leaves 
of each sample of 30 leaves was assessed for 
toughness. Leaf mining, galls, and fungal 
infections were visually estimated (Lowman 
and Hea~.vole 1992). Collecti~;ely, this data 
sei allovded us to e,Zectively -map- the rain 
forest canopy with respect to herbivore acti- 
vity. TQ make the map more accurate, we 
aijo measb:cd tt;e piesence/zbsence of trees 
and vices Scth i:: :he czncpy and along the 
forest fioor ivirMn our sampling area. We 
hypothesized that vines may serve as high- 
ways for herbivores and thereby result in 
higher levels of  herbivory when vines are 
present in a tree crown. 

We collected voucher specimens where pos- 
sible or else took photographs for identifica- 
tion. All epiphytes, vines and host trees in the 
vicinity of the camp. rafc, and sled were sam 
pled. 

3. Herbivore Assessment 
We surveyed the populations of arthropods, 
including herbivores in different regions of 
the canopy. Sampling was conducted from the 
raft. in the understory. and opportunistically 
from the canopy sled. We used a range of 
different techniques, since each one effectkly 
collected different groups of arthropods: 

1.  beating trays (one meter square) 
2. sweep nets /including our long-handled 
nets for the sledj (I sweep to approximate 
one meter cubed of vegetation and air) 
3. epiphyte tank collections 
4. nocturnal observations and collections 
5. aspirators 
6. mini-fogging [as described in Lowman et 
al 1993) 
From these samples, we  estimated the pro- 
portions of herbivores inhabiting this canopy 
region and compared that data to previous 
studies [e.g. Lowman 1982; Moffet. 
Lowman and Rinker. unpublished). We also 
assessed the numbers of flying versus non- 
flying insects captured in each survey. The 
relative accuracy of some of these techniques 
was discussed elswhere (Lowman et al. 1996). 
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R E S U L T S  TO DATE D I S C U S S I O N  

Herbivory \zGas measured for 6 1 samples. 
includ~ng over l SO0 leaves of 30 genera of 
\:ns. hmte>~iphfies. and canow trees 112Sle 1 J. 
C21:-c.:c r ;  5's (exs:elsed as per:??: :ec.i s~ : -  
face a:ea nirssing to che...,ing insecis] ranged 
from as 1a.d as 0% ( e g .  Clusia grand:folia] to 
as h : g  as 3 2 . 5 k  1e.g. lnga nob:!is at 2 m, 
?jnc.trsr?r\; .fa.:EsJ. Tbe Frerase damzge, ss 
rr.f?ss:ed 5~:;uslvely >;f ho!es. in ieeves. fo: 
:[?is :t :;a; 4 7 ::- ;eai 2:ea lrissincj. 
The trees \-.;.:n vines aiferaged over nvice as 
much herblvory as ihe trees whose canopies 
had no vines (7.4 95 versus 2.7 'XI. The vines 
themselves had ap~roximately half the 
amount of herbivory as their host tree (4.2 YI 
vine herbivory versus 7.4 % tree herbivory]. 
In contrast, the epiphytes on these trees ave- 
raged only 1 .S $6 herbivory. Only half of our 
data set was analyzed at the time of this 
report; more detailed analyses are underway 
in a forthcoming publication. 
The insect analyses are still in process, and 
only data from the first week have been exa- 
mined (see Appendix]. Preliminary data indi- 
cate that there were more insects in the 
canopy than in the understory (Table 2). Of 
the three methods used (beating, sweeping, 
and misting). the mistingJechnique captured 
the highest numbers of insects. The abundance 
of flying insects was highe! in the canopy. 
whereas the non-flying insecrs were propor- 
tionally more abundant on the forest floor. 
The m common orders throughout all sampling 
were Hymenoptera (predominantly ants], 
Collembola, and Thysanoptera (Table 31. 
From the canopy sled. paired trees with and 
without lianas were sampled in quick succes- 
sion Fable 4). These sled data were combined 
wirh similar surveys from the raft. where paired 
samples of trees with and without lianas were 
also sampled. Trees wirh lianas had greater 
numbers of insects than trees without lianas 
(Table 5) .  Herbivores were more abundant 
by 2-3 fold in trees with lianas, while the total 
numbers of insects were consistenily greater 
in the tree crowns with lianas. Additional 
data has been collected in Panama and 
Peru, to test this hypothesis more rigorously. 

Vines may serve to encourage higher numbers 
of insecrs to visit tree crowns fcr r\.vo :essorls: 
1 :hey ?Gd ?n addi;ional level of c c ~ p ! e x i ~  
to [he i h r e ~ - d i ? ? ~ ? ~ i o ! ~ ~ l  arc?: T' ' : ' : a y  2- f 

branches, iho:eby con:riSuring more F3:eriilZl 
food and shelxr ier inv~r i~bra :~s :  an$ 
2. :i;q nay  serve as pathwa:,5 ts fzcilirz:? 

- .  z:ce~~ ir?:o !re? cro:.-;r?s k: ncn-l:f!r:.C - - ics5::s. 
Our da:a are too preli,~inarj 2: ?his s z ~ e  :O 

address ;his hypCiheSd, slrhau,rh riie nimbers 
of insea and also herbfvor), v;ere bc~h  S;r??.rer 
in tree cro\vns with lianas than those 
without. We hope to collect more extensive 
paired trees w.th vines versus no vines in simpler 
situations where the variability in phenology, 
micrc-clima;e, and other factors that may 
confound the results are minimized. 
Preliminary examination of the insect data 
indicates that Hymenoptera are the most 
abundant group throughout both ground 
and canopy. Thpanoptera [thrips] were very 
abundant in the canopy. The mining technique 
produced greater numbers of insects than 
the beating or sweeping. No~fiying arthropods 
were more abundant on the ground than in 
the canopy. while flying insects were more 
abundant in the canopy than on the 
ground. Insects were more abundant in tree 
crowns wirh lianas than crowns without lianas. 
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.S hrarhnida kanciea. 5 Bianodea nym* 
2 Co!eope:a CurcuEonidze. I Cdmpiera nymph. 
1 7 Coilembia. 10 Diptera. 
7 Her:,::?:? i5 ?<;it. 1 ;;T;:F!!. 
I Hemipiera ~enraiomidae. 
7 Hmoprera [ I  adst, 6 nymph). 
3 +nenop:e:a Formicidae. 5 Hymmptera @xrira 
1 Onhopterz Gryllidae q ~ ~ p h ,  1 10 Ttyaropwa. 
Tinysasanura. I Unhmn insecf rrpph 

Arthropod Collection Operation CanopeC Paracou, French Guyana 

Irseajcidzl Fog. 
m3 Mst 2. 
b r s ~  

2 P:achnida ka5. 5 hzcP.iiGa ki-?Sia. 
20 Glairodea nymph. 4 Cdeopina, 
1 Coltop!era Chrficmelidae. 
2 Coleopiera CurcuEonidae. 19 Dipiera. 
12 Hymenopera Formicidae. 1 Lepidopera larva. 
1 Onhoptea Pcrididae nymph '. 
2 Orhopre:? Grjllidae ny r~ jh r  '. 360 Thysanoprera, 
1 Thyunura 

5 Blatrodea ( I a w/egg case], 
I Onhoptera Tetiigoniidae ' 

Date 

l?Nc~-;-S5 

Inseaicidal Fog. 
Mist 3. 
rn3 no Sanas 

Location 

Canopy Raft C 

Time 

10 p r ~  

lnseaicidd Fog. 
m3m4,  Lam 

I;-!\l>r96 1 3 3.7 

6 kachnida kari. 14 kachnida hrangda, 
3 Blznodea (I adult 2 nymphj, 
3 C ~ l w i ~ . r ?  Cu~uConidz. I CCol~pa Scil'aMdae. 
2 Co:!embol& 40 Dpterap9 zdut I la%?]. 
1 Herniptera. I Hemiptera Largidae. 
I Homoptera (xraraloniidae?]. 2 Horr~.tra nymph. 
4 H)menop:erz Formicid??, I lepidopiera larva. 
5 Ps%optev?. 190 Th).ranc~itrz. 2 Tbanura. 
I U n k m n  hi-mimic sucking insect 

li> in Carti? ( 1 1 ; C&?q:f-? I;?:*:::?? ( 53~: <o:i?~ijsn 

Spot Collection 

Description 

&!'It sheet for - 
I bcx 

Total ( Contents 

26 I kachnida kari. 2 3b;c;ea. 2 Co:sp:era. 
1 Co!cc?;e7? C:;r:.;'iioniCae. 4 Dip:?:?. 6 Hm,iiera. 
7 ~;~~:?-r.r:y .::c:ri:r. I L?gidc.s:?rz. 
1 N?:.:0?:?:2 ?iani.~n.'l:a c'hr)50&C?e. 
! O,yw?:yr G?<iC?t ' 

iC-Nov-96 

2C-Nov-96 

2C-Nov-96 

20Nov-96 

9 pm 

8.30 prn 

8 pm 

2 1-Nov-96 

2 1-Nov-96 

day I T d  Head af road I I I I Or,hoprera Tenigoniidae ~ m p h  ' 

Dining kea  
in Carp 

Camp 

Trail ro 01 6 

Spor Co!lection 

morning 

rno:ning 

I 

Dirigiste Field 

Canopy Rah D 

I Colspiea C~:ambyciGae ?mfiopI?~ws tri;om'cros 

I 1 I Onhopte:? Gyl~dae a 

I I I 0nhop:e:a Gi)liidae n p a h  ' 

Spot Collection 

1 ( I Or,hopte:a Teaigoniidze Lep:o!exix fa1cm:ius a 

1 I 1 0rihop:e:a Te?iigoniidae Plarychi:on species I ' 

Spct Collection 

Spcr Collection 

Spor Collection 

Spoi Collection 
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D a t e  Time Locat ion 

1 6 -~w-9k  ahernmn Ground in Olt 

Tota l  C o n t e n t s  

35 lsoptera 

Descr ipt ion 

Spot Coll~tiOn; 
j,kqmgraRd 

ces! sarrpllna 

nest sampBng 

20-Nw-96 I afreroon I Ground Rah D na! sampling: 
0.2 rn torn 
ground; 
r?va&;rcrives 

Spot Coliecrion: 
bjng in rain 

22Nm-96 night Lab in Camp 

22-Nw-96 day Canow Rah 0 t I lsoptera 

6 I ~ o l e o ~ h a .  1 Colmptera C:hryomelidae. 
I Homoptera, 1 Honopiera Cercopidae. 
I Onhoptera Gryllidae; 
1 Onhoptera Texigoniidae nymph 

Spot Coilection 

23-Nov-96 1 morning I Trail to 0 I6 4 1 4 Coleoptera CzrzbiCae Spcr Collection 

I 1 Coleoptera Cl;rculionidae 

I I I Hemiotera Redwiidae 

Spor CoIlecrion 

S ~ M  Collection 

I I Odomta Pnisop?:~ 

I I Homoprera nymph 

Spa Collection - 
Spot Collection 

1 Mantodea nymph 

1 Hymenoptera FormiciCae Paraponera clavata 

I Hemiptera RedhiCae 

Spot Collection 

Spot Collection 

Spr Collection 22-Nov-96 I night 1 Lab in Carnp 

Ground in 0 I E 33 32 Arachnids Aczri cn I C9l:opiera Scarabaeidae 

45 41 Psachnlda Acari on I Coieoptera Scarabaeidae 
G.wo/rnon fesrivm 

Spot Collection 

Spot Collection 

2 2 Co1eop:era Scanbaeidze 

27 26 Arachnida k a i i  on I Coleoptera Scarabaeidae 
Gmrernon fe~iiwm 

Spor Collecrion 

Spot Collection 

I I 

22-Nw-96 night Gro~nd Raff D 2 1 2 Coleoptera E1z;e:idae ( 1  adult. I larva] Spor Collecrion 
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Date - 
1 4 -Nw-9 5 

Time Location 

Canopy in Ol t 

Total Contents Description 

t?.:; 

afternoon 

9 Rzzhnida Acari. 3 kachnidz hzneida. 
I kachnida Psuedcscorpiones. 
! 2 0>*3 (%:;cdf C?j?!, 32 SIZ3&a f p p " 4  
1 Cd??2ie? CuT~tii.,rjdzt. 2 Cc.Js?:sa 1(2M;~k%e) 

:s'?:?r:r? ;ins2 ;?;;?::<I - ; j r.j'y, 

; 5 C::?:: . i l  . 25:: I ; IF-.,?!. 9 CCI;??M;;. 
; .+t.+:ec?. I S  F!.--r?nC,2:e:2 isrni:;<n jb vi?~d!. 

! ?';. t r x?  i?4 7- ec.y&]. 1 UX;.%-J.? $;:? .m: 

=z;'".' E" .-. 
.L'L.. ..I. . - 

Canopy Rak D 

Coniezis of 
Aec hnea 
i ~ S e ? j 3  a 
30m in cr.T.wjc 
anis cs:ie::ed 
n;?.;:t:;' 

-. .- - -. c,--.z--- -: 

?=.-! j:-,s 
I,:.- -:- '- - - ... :: 0 

r - - - -  
-3. -.u. -<c :c 
P-'-  LC'. 5'. .-.c& ---- 
in L y m 3 s  s? 
vin? In i:ec 

afternoon 

ate:noon 

morning 

morning 

S .i=i:bniGa haneiCa (i l mclr!, 1 Blaxodea, 
2 CStj;ti:~ C;i:c'.lic~*:i?.e. 4 B?:e:a. 
, ,..,;p,c:a 12 &i I qrnp.9;. l HsT6p:e.a qr~a 3 ar.-'- 

I 2yrnenopera Apocrita. 3 Lepidoptera bwa. 

Canom Rat D 

1 

Canopy Rah D 

Grwnd RoS l  D 

Ground RaR D 

Ins~cii~t631 icc;. 
r3 !.LC 5. 
lords 

1 O?hop:tra Gyilid3~ nymph I Psotcpre:a (wingmi 
3 i5pnopera I 

Inzm~cidal Fog. 
m' t j s i  6. 
r,O k n j j  

d shctr in rain 
for 20 ziix~res 
collec33n under 
folia~e 

32 1 1 .Qa:hniGa Acad. 1 hacP,?:53 Ameida. 

1 kahnida. 1 Cxstacea bopcda. 10 full weeps 
I Coleoptera Staphyfinidae. 4 Giprera. 
2 ~~~a Fh&e 4 -era G-,4k2e q 
1 Tkpnoorera 

2 kachni,nida haceida. 1 Heniprwa npph. 10 F ~ l l  nveeps . 
I 9penop:era Apocrita &CiGea, 
! ".-ey>!r? Eov;:$? 7 G',4i(J>? p,?i) . , 

17 

morning 

morning 

1 3:znodea $msh. I Coleopiera. 1 Cdlembda. . - 
8 c 5 jie:a. 2 %eiTIp~:2. l j fi)5azsp:era 

I k2chnida &aneiGa. 2 hachnida Acari. 
5 a,-:era. 3 Hpenopiera bpc!i:a. 6 Tt-rp-~optera 

Ground Ra:l D 

Ground Rah D 

Ground RaR D 

3 

morning 

I Cdiembda. 2 Hymenopte:a Formicidae 

1 fia:hnida haneida. I hachnida Phalangida. 
1 Cr~s!acea Isopcda [s&gJ. I a!anodea nymph 
I Ccleopwa Staphylinida?. 2 Coflemkk. 1 Dip:era. 
I ?penopera Mci??. I t!penopera Formicidae 
t.*i;h fugal thread prcjrudhg from top of neck]. 
I k b i p a k L h & e r ) a  1 CkpaG-,~2n,r&h 

I kachnida Phalafrjda, 1 Col?optera Pcvphaca. 
2 Dpiera. I Fijmencptira Apocria. 
1 Ozhoptera GrylliGze 

Grwnd R;k D 

10 full ~ ~ e e p s  

I 'I kachnida haneida. 
I Coieqxera Adephrlga Cz:a3idae. I Gipiera 

10 b;l weeps 

10 kii weeps 

I 0 fun ?.\peep 
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i 
i 

Contents Descriotion . 

2 Arachnida. 1 Arachnida Pkizngida, 
1 Crustace? Isopcda. I Blanc4ea. 1 Hemiptera nymp 
2 0rihop:era Gvlidae nymp?s' 

10 lull sweeps 

I hrachnida kaneida, 
2 0chop:era G3Iidae (1 a&;:, I nymph]. 

1 hr?chrriGa Acari. I Coleopr~a, I Collem30la. 
1 4 Dpie:~. I ttptnopiera Formicidae. 

2 C%>j[e:a G??:idae ,wp? ' 

I I I 

I0  ~J!I sweeps 

I 9  full weeps 

3 21-Nov-96 

2 lh'w-95 morning Grourxi &t D 10 I 1  I 
I C53p:~:a. 5 D $%a, 1 k--nipera. 
t .L ,- .---->- 
0 . .,. 8 ::, ," v.., z ,%<%a 

5 Arachnid2 Arzneida. 9 Co!:eaWla. 3 Diptera. 
1 wenopiera Pgocrita, I L~pidoptera . 
I Orthoptera Gryllidae nymph 

I Blattcdea rrjmph. 3 Dipierz 

morning 

lnsec;icidal Fog. 
m3 Mist I 

Grwnd Rzlf D 

Insecticidal Fog, 21Nw-96 
m3 Wst 2 

21Nov-96 morning Grwnd Rafr D 14 I I 1 Avachnida Phalangida, 6 Dipera. 
3 l+,menoptera Apocrita. I Hpntnoptera Formicidae 
I Orthoptera GI).l!idae a. 2 Psocoptera 

lnsecticidal Fog, 
m3 Mist 3 

4 
I 

7 Arachnida .4czri. 4 Arachnira Araneida, 
I Arachnida ?Ml??qi&, I Coispte:a Cu:culimidae. 
2 Coleopte:a,Staphylinidae. 3 Diptera, 1 Lepidoptera 

5 Arachnidz Araneida. I Blzncdea nymph, 
3 Collembola. 3 Dptera I HymenopteraApocrita, 
I khertm6-a Fwrickk, 4 GrLmdae rt,wh 

morning 

Insecticidal Fog, 
13 Mist 4 

Grwnd Rafr D 

21-Nw-96 morning Ground RdR D . lnsecticidal Fog. 
m3 Mist 5 

lnsecticidal Fog. 
m3 Mist 6 

21-Nw-96 morning I I R2fr 1 2 Collembola. 3 Diptera, I Hymenoptera Apocrita 

2 Arachnida Araneida. I Cdlernbola. 
I Coleoptera. I Dptera. 5 Hynenoptera Formicidae 

21-Nov-96 lnsecticidal Fog. 
m3 Min 7 

lnsecticidal Fog. 
m3 Mist 8 

2 1-Nw-96 morning Ground Rafr D 12 I 
morning 

1 Arachnida Araneida, I Coleoptera. 
I Coleoptera Prilcdacyiidae &?ava. 5 Dptera, 
2 Hymenoptera Apocrita. 2 Ftymenoptera Formicidae 

2 1-Nov-96 morning Ground Rafr D k 
Grwnd Rafr D 

I Arachnida Araneida. 2 Arachnids Phalangida. 
1 Arachnida Pseudoscorpiones. 1 Cwstacea lsopoda. 
1 Blarrodea nymph, I Coleo;:era Curculionidae, 
I Coleoptera Staphylinida:. I Cdlembda. 
I Diptera Culicidae, 1 Hyrercptera Apocriia, 
3 Hymenoptera Formicidae 

2 Arachnida haneida. I Bkxodea. 
1 Coimptera (Endomychid?e?j. 3 Dipera. I Hemip:e:a. 
I Lepidoptera, 2 Onhoptera Gryllidae (both '). 
4 Psocoptera 

10 

lnsecticidal Fog. 
m3 Mist 9 

2 1-Nov-96. morning Ground Rafr D 15 I lnsecticidal Fog. 
m3 Mat 10 

l Coleoptera 

1 Diptera. I Homopcera 

Sweep 1A 

Sweep 1 B 

I Diptera 1 Hymenoptera Fzmicidae. 1 Unknavn Sweep ZA 

Sweep 28 2 1 -Nov-96 ( morning 1 Sled R:C9 / 3 I Diptera. I Homopiera. I H:menoptera Formicidae 



Date Time Locat ion Total Contents Descriotion 

2 I 8 . 3 - 5 5  ,TGC:?.; Sre5 Ride I I 

2 INm-96 i m r ~ ~ - +  1 Sled Ride 5::iep 7A 

Spot Colleciion 13-Now96 1 mriy I Trail to 0 I6 

I 

I 1 ' 1 Phamtodea Phamtidae Phwma spl. I Spot Cdecrion 

I 1 Pliicnatodea ?hasmaridite Phasma spl . Nignt tollmion 

I I Phasmrodea Phasmiiae Cizina vedia? Koht co!!xfion 

I 
3 3 Onhoptera TetrigiGe Grmnd 

in canopy gap 

I2Nw-96 I night ( Trail P6C2 I I Onhcptera Romaleidae Night collection: 
3.5 m high 

2 2 Onhoptera Rcunaleidae G:wnd I& 

12-Now96 night Trail P6C2 

I bNw.95 dzy Canopy Raft C -ti-- I ) I Oriho~tera Tenigonidae Schtdocentrur s9. I Niaht colleciicxl 

I I Oihcpca T w 3 e  Euoccoroidc~~ gimmis? a Spot Collsion 

I I CWcpera Temgcnidae Euocccmd%8 g m ?  ' Spot Collectjon 13Now96 I C q  I Canopy RT 
I I Orrhoptera Teniooniidae L??ioleitix falconarivs Night CoEectim 

I 1 Onhoptera Tenigoniidae Rrychiion species 2 Night Coflecu'on 
-- 

I 1 : Onhc~tera Teniaoniida? iia:i!sa SD. 1 ~po t  ~ o l l ~ l i o n  

16-Nw-96 dzy Canopy Raft C 

IS-Nw-96 1 n;gt,r I Trail P6C2 

I I Otihoprera Teitigoniihe A-aviacomera species 1 S p r  Collection 

1 I Onhoptera Tenigoniidae hrduhcorrrcra s.mies 2 h'ight Cdlection 

I I Onho~tera Tenigoniidae Anaulacomaa species 3 Spot Colie~iion 14-Now96 I day 1 middle of 01 6 

Canopy Raft C I I Orthoptera Tettigoniidae ;ra~l!acomera species 4 Spot Col!€c;im 

I I Oriptera Tenigoniidae Cnemidop~lvm 1inea:um Spot ColI~lion 

16-Nw-96 I day I Canopy Raft C 





EI:.Ai: E P S  A C T ,  J l T S  ' L'INTERFACE PLANTES-ANIMAUX I 

TABLE 2. FLYNG VERSUS KON-FLYING INSECTS CAPTURED Wl". 
DIFFERENT SAMPLING TECHNIQUES IN THE CANOPY 

AND ON THE FOREST FLOOR 

METHOD (per 10 m3) 

1. Ground Beating 

2. Ground Sweeping 

3. Ground misting 

I 

TOTALS FOR GROUND 

4. Canopy Beating 

5. Canopy Sweeping 

6. Canopy Misting 

7. Sled Sweeping 

TOTALS FOR CANOPY 

KON-FLYMG 

so (80.8%) 

44 (48.4%) 

264 (82.5%) 



L ' INTERFACE PLANTES-ANIMAUX 1 

Percentages of arthropod individuals belonging lo various o.u collacled at Site C in French Guiana in 1996. Taxa arc given in order 

ofgcnenl  impor tam in nmplcs overall from our 1991 Cameroon study. All t a u  represented by l a s  than 3.0% of the individuals 
in any n m p l c  IUKC lumpcd into'Misccllanmus.' 

Ground Canopy 

From Ran From Sled 
7:4YOH ~eorinp" SMTCD Sproy' ~eof inc"  S w r t ~  Smv'  .%rep 

H3menopten 
D i ~ e n  
Colwptcn 
Homoplem 
C 0 l l ~ m b o l ~  
Hemipen  
Onhopccn 
Lcpidopten 
B l a t ~ o d a  
Arachnids 
~ y s a n o p t c n "  
Mlurllancous 

1.b31.9 
0.7/12.8 
0.316.4 
o . m . 2  
0.7112.8 
o.m.2 
0.111.2 
0.10. I 
0.24.3 
1.2R0.2 

94.D- 
0. IR. I 

IOFSAMPLES 10 10 10 10 10 9 IS 
MEAN I OF 9.9 8.9 31.8D1.4 14.0 10.2 181.1110.4 3.6 

INDIWDUALYSAMPLE 

' ~ ~ ~ p i r h d o n ~ h p q * a : ~ l w r m d ~ ~ d o a r r ( i n d v d . s ~ ~ l . o m m j c ~ .  .. 
Cucpll nU id4 b oprpadivr Afrian lu6y (ur R'mks. KB. MD. nd M.W. L W M  1995. 'Ahria rnnr khe Trrr(qDP b A n e n ' c ~  Bldqy Tuxhu.  

nl57.m.7. Pp.39341~ 

Sled Swccplng - 10 continuous full n w  from edge of sled suspcnhcd from airship at r height of 15-15 m on lop of canopy. 
net kep( nn with 3.0% Rcsmclhrin EC26 lmcd S p y '  .canlenU of net placed into plaslic tng and hter  
into glass vials containing 75% ethanol. 

SWEEP# COLL. ORTHO HWIEMIP COLE0 LEPID OTHERS N m S  

1.OA HBR 1 2 0 0 5 6 flying 2 nodlying; ya liinas 
1.IA HBR 1 0 0 0 0 1 flying 0 nodlying; ya lianas 
I B MDL 0 2 0 0 3 2 flying 3 nodlying; ya lim 

HBR 
MDL 

HBR 
, MDL 

HBR 
MDL 

HBR 
MDL 

HBR 
LrnL 

HBR 
MDL 

HBR 
MDL 

HBR 
. MDL 

4 flying 2 nodlying; y a  l u m  
2 flying. 0 nodlying; ya lunar 

0 flying 0 nodlying ya lunar 
3 flying 6 nonflying; ya lianar 

2 flying. I nodlying; no lianar 
1 fl)in& 2 nonflying: no l ianu 

5 flying, 2 nonflying; no lianas 
0 flfing 1 nodlying: no lianas 

2 fl)ing I nodlying; no l i a m  
3 flying I nodlying: no l i a m  

2 flying 0 nodlying; ya lunas 
2 f l ) ing 0 nodlying; yes lianas 

0 flying 0 nodlying; no liaius 
0 flying 1 nodlying; no l i a m  

4 fl)ing I nodlying; y a  Iianas 
5 flying I nonllying; yes lianas 

' Synthetic p)-relhroid (EPA Reg. No. 904 424)  for conlrolling flyingcrawling i- (Pnlc-Gabriel Division. 
Miller Chemial B Fenilizcr Comnt ion .  Hanovcr. Pennsylvania 17331 USA); diluted lo 3.0% from 26.0%. 



TABLE 5. RELATIVE ABUNDANCE OF INSECTS IN TREE CROWNS 
WITH VERSUS WITEIOUT LIANAS 

hETHOD (per 10 m3) 

1. Canopy Sweeping 

2. Canopy Misting 

3. Sled Sweeping 

Subtotal 
TOTAL 

LUNAS I NO LIANAS 
HERBNORES 

1 (1.0%) 

10 (0.6%) 

20 (29.4%) 

31 
..... :,q3.p:$c?:;i 
, ,  . . . . . .  > ,  , , ; , .. , 

OTEEER 

6 (5.9%) 

794 (48.7%) 

17 (25%) 

817 

OTHER ( HERBNORES 

~ 3 L ~ ~ ~ ~ p ~ ~ ~ z . > : ; < ~ ~ ; 3 ; ~ 2 + w x ~ v ? ~ ~ y ~ ~ ~ ~  ,. : ; ~ & q ~ ~ ; q ~ p G , * & w y ; ~ @ ~ p g ~ y ~ j  

90 (88.2%) 

825 (50.6%) 

26 (38.2%) 

5 (4.9%) 

3 (0.2%) 

5(7.4%) 

94 1 1 13 


