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Food, Insects as

Gene B, DeFaliart
Loty of Wircomain, Madior

'[ nsects in cermain taxonomic groups have played an imporcant
role in the hissory of human nutrition. Altheugh their use
# tond has long been aboo in almose all Western culrures,
their traditional use in wopical and subtropical counrries
continues 10 be widespread and o provide significant
benefits—nutritional, econamic, and ecological—especially
for rural communities. The potential benefits of continued or
widet use are obvious cnough thar there seems 1o be g
lessening of the negative attitude in the West.

The type of meamorphosis undergone by an edible species
determines which life stagefs) is likely o be consumed, In dhe
insect orders with simple or incomplere meramorphosis (i.e.,
the Hemimetabola), the life stages wsually caten are the nymiphs
and/or adults. These orders include the Orthoprera (grasshop-
pers, bocusts, larpdids, erickets), Isoprera (rermises), Hereroprera
{rrue bugs), and Homopaera (cicadas). Leps, wings, hiad, and
any other hard parts are usually removed before cooking,
Urders having complex or complete metamorphosis (.., the
Hemimemabola) include the Lepidoprera (moths, burerflies),
Coleoptera (beetles, weevils), and Hymenoprera (becs, ants,
wasps). The life sage usually eaten is the lacva, bu
sometimes it is the pupa o, rarely, the adulk,

The insects used as food are, for the most pare, clean-
living in their choice of Food and habirar. Mos feed on leaves
or other parts of plants. Some of the coleoprerous and Jepi-
doprerous larvae are wood borers in cither dead or living trees
and bushes; some, such as cicada nymphs, feed on plant roors,
Some hemiprerans and colesprerans are aquatic, and some of
these and other edible insects are predaceous. Some
hymenoprerans such as wasps provision their nests with insect
prey upon which the young feed. Same edible species have
ather asstheric qualitics. Some African termites are architects,
erceting carthen cathedral-like termitaria char may rise to heights
of 3 or 4 m or more. Cicadas and crickers are songsers,

To collect wild insecrs for use as food, ane should be
knowledgeable abour which Incal species are edible, parricu-
tarly in Western cultures in which insects are not among
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traditional foods thar are widely recognized. Seme insects
secrete toxing of sequester toxic chemicals from food plants or
serve s a source of injectant, ingestant, contactant, ar inhakant
allergens. Bright cobors, especially red, or showy behavior such
as show, deliberate flight may suggest thar an insect conains
toxins, or is unpaktable, and should be avoided.

There ane many eavironmental and ecologieal ramificazions
relevant to the wse of insects as food. Because of the large
number of insecr species and the consequently wide variery
of plants used as hosts, in general, insects are potentially
capable of converting a much wider range of vegeration and
waste substances into animal biomass than ars the animals
currently considered acceptable as food by Western culrures.
Many plants that either are not used efficiently or ase nos
used at all in food production serve as hoses for edible insects.
Tn Mexico, it has been supgested that some plants that are
widespreadd and characreristic of arid regions, bur of limited
food value, such a5 mesquite, madrono, and some cact,
could be used for cultivation of their associated insects, the
weevil Metomarius spinoler and the larva of the skipper
busterfly, Asginle hesperiara. The prorein and far content of
these insects is many times higher than thar of their plant
hoste. Inn general, insects also are higher in their food
conversion efficiency than are ather food animals when both
are fed diets of high quality (see the house crickes, Acheta
domesticus),

ORTHOPTERA (GRASSHOPPERS, LOCUSTS,
KATYDIDS, CRICKETS)

Family Acrididae [Shorthorned Grasshoppers)

Grasshoppers and locusts are included among the foods of
almost every culrure having any history of using insects as
food. In southern Africa, before there were crops to peotect,
the arrival of a locust swarm, some of which were dense
enough ro block out the sun, was hailed with rejoicing as
time of harvest. Villagers collecred them in the evenings after
the swarms had alighted and were benumbed by the cool of
the night. The locusts were roasted or boiled o, when
plentiful, dried and crushed in morsrs 0 make o much
appreciared flour, Sometimes the floar or porridge was mixed
with honey to make a sore of cake. Eady reports noted that
indigenous populations with access either to these vast locust
swarms or to winged termites soon grew “visibly farer and in
better condition than before,” Grasshoppers were also an
important food of Indian tribes in western North America,
Various mechods of harvest were used, bur, mest frequently,
the grashoppers were encircled by 3 number of people and
driven into a pit previcusly dug or onto 2 bed of coals. Thus,
dightly reasted, they could either be earen or dried and kepe
for winter food.

In more modern fimes, within the past 20 years, grasshop-
per harvest has at one time or another replaced insecticide
spraying in pars of Mexico, Thaifand, and the Philippines.

Sphenariswm is the grasshopper genus of greatest comimercial
food importance in Mexico. The rice grasshopper, Chga
velox, was formerly widcly earen in Japan and Kores
Following reduced use of pesticides on rice in both countries,
it is again increasing in numbers. Koown as inggo in Japan it
is now found in supermarkers as a luxury item; known as
mereugi in Korea, it is considered a health food.

Family Lary fidae (Crickets)

Several species of crickets are important as food. In Southeast
Asin, Brachyrrupes portentosss lives in munnels that are abour
30 em deep, wssally one cricket per hole, and comes our only
at night. They feed on young plants and are an agriculural
pest. They are collected by digging, by filling the holes with
warer, or as they fly around lights at nighe. Alter the wings are
removed they are eviscerared, then fried, grilled, or put into
curry as a substiture for mear. They are sobd by villagers in the
matkers. In the marker at Chiang Mai in Thailand, the
shopkeeper takes the crickets live from a plastic bag and spics
them longitudinally from head to abdomen on a bamboo
seick, three or four crickets per stick, They are then fried in
il in front of shoppers.

Another species of Brackyrupes, the sand cricker (B
wembrandceus), ocours widely in castern Afvica, Like ins
cousin in Asia, irs presence is indicared by 2 small heap of soil
pushed out from its burrow, Tt is usually colleceed by the
women and children, and 25 many as 100 can be collecred in
a day. It has been said of the sand cricket, "When well
prepared it is considered a delicacy, for it turns an ordinary
meal into 4 dinner.” In Zimbabwe and likely elewhere, B
membranacens 15 one of the species that has increased in
numbers in recent years because it is particubarly suited 1o the
new kinds of agroecosystems. It is now a significant pest in
sand-scdl fields, and it is sold in urban markers.

The cricket most readily available o Westemn insect
gourmets is the cosmopolitan house cricket, A. danratici
{Fig. 1), which is widely reared commercially as food for pets
and acher small animals. Studies in the United States led o
estimates that this cricker, when kept ar emperatures of
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30°C or higher and fed diets equal in quality thase used in
beinginyg conventional livestock 1o market condition, shows 2
food convession efficiency abous twice as high a5 those of
brailer chicks and pigs, four times higher than sheep, and
pearly six times higher than steers when loses caused by
dressing percentage and carcass trim are taken into account.
I addition, female crickets have much higher fecundiry chan
beef animals;. each cricker lays 1200 w 1500 cgps over a
perind of 3 w4 weeks. In beef production, by contrasy, four
animals exist in the breeding herd for each marker aninal
produced, thus giving crickets a true foodd conversion
elficiency close to 20 times beteer than chat of beef.

ISOPTERA {TERMITES)

Termires are a highly regarded food throughout sub-Saharan
Africe. They are eaten gaw, fried, or roasted and ase found
widely in village markess, The fungus-growing rermites of the
genus Macroternees (family Termiridae) are the most widely
used as food.

The large winged adults {sexual forms) are colteceed as they
emerge from the nests on cheir maring Hights ar the beginning
of the rainy season. They are strongly artraceed 1o light and
this behavior is urilized in harvesting them. The high
rermitaria of some species of Muacrotermes ase a spectacular
fearure of the African landscape; they are even considered
private property in some arcas. [n sauthern  Congo
{Kinshaza), the termitariz average three to five per hectare and
may cover 4.3 to 7.8% of the niiemie woodland. The flom
of the mounds is characreristic and quive different from thac
of the surrounding mismba, thus increasing habirat diversity,
This diversity is in danger of being bost, however, because in
sisburban regions and towns, the characteristic flora and funa
are being destroyed and the mounds converted to other uses.

Winped termites are 3 rich source of fat; analysis of M.
sblutliesss in Angola yickded an energy value of 613 koal/ 100 g
and M, frlciger in Zimbabwe a value of 761 keal/ 100 g on an
ash-free basis. Protein and far content of the latter were shown
w0 be 41.8 and 44.3%, respecrively, on a dry weighs basis. In
adedition 1o the winged adulrs, soldier termites are also caren.

The high regard in which winged tefmites are held in
Zambia has been documented by Silow in 1983 and appears
ypical for other countries in Africa: "The Mbunda,
Mikangala, Lucasi, Luvale, Cokwe, and Yauma generally agree
thar the meat of Miscratermes spp. [winged sexuals] is berrer
than mear of animals, birds, [or] fish. Perhaps one or another
of the edible carerpillacs is comparable with them, but most
of my informants are of the opinion that [Mircrotermer] ot
honey is the hest existing food.” Silow notes thas there are a
few people who simply do not like rermites and that some
missionarics have condemned termire eating as a heathen
custom. But he further states thar Bemba, Namwanga,
Nyanfa, 2nd Nsenga whom he has met unanimously declare
thar Marrotermes winged aduls “are more delicions than
anything elsc, ar at lmast among the moss delicious dishes.”
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HETEROITERA (TRUE BUGS)
Family Belostomaridae (Giant Water Bugs)

A giane water bug, Lethocerus snedicws, 15 widely earen in
Southeast Asia and is especially popular in Thailand, where it
is known as ma-long-da-na. The bugs are 5 o 8 cm in length
and fierce predarors on frogs, lange insects, and small fish,
They are caught using nets or at lights, 1w which they are
areracted. There are many methods of preparation, including
roasting, frying, steaming, ansd grilling. Afier cooking they
may be pounded and used for Aavoring sauces and currics.
The males secrete a fragrane liquid from two abdominal
5 and are made into a much-prized sauce o accempany
mear and fish, In the markets, males sell for three or four
times the pice for femabes. Arificial water bug flavoring is
now produced, but people still prefer m eat the real bugs.
Imported bugs (known as mangea) from Thatland and
cxtracts of the bug (known as “mangdana cssence”) cn b
found in Southeast Asian food shops in California. They are
popular with Thai and Laotian customers who use them to
make a bug pase called mam prik mranges prepared by
mashing & whole bug with salt, sugar, garlic, shallots, fish
sauce, lime juice, and ot Thai capsicum peppers. The nam
prik mangds s commonly wed as a vegetable dip and as 2
wpping for cooked rice, The extracts known as mangdana
essence can be used as a subsgiture for 2 whole bug in the
preparation of mam prik g, bur they are considered
inferbor in taste to thar prepared from a whaele bug,

Families Corixidae (Water Boatmen) and
Mogonectidas (Backswimmers)

The famous Mexican “caviar.” also known as abusburde. b
compused of the eggs of several species in thes fumilics.
These insects formerly bred in tremendous numbers in the
alkealine Lakes of central Mexico and were the hasis of aguatic
farming for centurics, Lake water poflution has now reduced
their numbers, The eggs are harvested by what amounts o
serting oviposition rrap lines, Bundles of shore grass are eeed
rogether and weighted with a stone and then diseribured by
canoe. They are lefi in place for abour 3 weeks during which
the adule bugs swim up and lay their cggs on the submerged
grass, The bundles are then collecred, brought to share, and
dried in the sun, When dry, they arc shaken and the eggs fall
off, The “caviar” is a true delicacy that appears on the menus
wof the finest restaurants in Mexico.,

HOMOPTERA (CICADAS AND OTHERS)

When there is an emergence of one of the species of
periodical cicadas (family Cicadidac}, many Americans, for
whatever reasons, scem to fegard them as legitimare fun food,
Diuring 2 recens {1990) emergence in Chicago and northern
llinois, for example, the Chisage Swn-Times carried several
articles, the second of which began: “Millions of sty
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enmmees-if-you-dare will be available for the gathering during
the next manth in northern Mlinois, and some Chicagnans
will wane to know how cicada fanciers prepare them,” Several
recipes were provided. Articles deseribed cicada biology and
how to prevent damage caused by egg laying on very young
piants and urged Chicagoans w forego the use of insecticidal
sprays. There were many radio repors, a deada hotdine, and
even Fime magazine published a recipe.

There are six species of perindical cicadas {Magicicede) in
Morth America, three with a 13-year cpcle and three with a
| 7-yenr cycle, The nymph remains in the soil, feeding on the
rooes of various plants undl ready for the final mels Ir den
digs itsell oust of the ground, climbs the nearest tree or shrub,
and arcxches iwself frmly The adule lives for 4 mondh or
h!hg:r. The so-calbed dosgr-day cicadas, such as those of the
penus Tibicen, have sharrer life cycles, bur even they require
ar leme 4 years. Cicadas are enten in many couneries, but
probably mest widely in the counrries of southeastern Asia

LEPIDOPTERA (BUTTERFLIES, MOTHS)

Lepidoprerans reach their maximum food impomance in
Alvica where, in mdny countries, more than 20 species are
consymed. In the southern parc of Congo [Kinshasa), for
example, carerpillars of ar least 35 species are consumed.

Family Samrniidae (Giant Silloworms)

In 1980, Malaisse and Parent analyzed 23 species (17 of
which were Saturniidac) eaten by humans, using samples thar
were prepared in 3 manner identical o that preceding cheir
culinary preparation and then dehydrared., Crude prorein
content averaged 63.5%, keal per 100 g dry weighr averaged
457, and most species proved o be an excellent source of
irom, 100 g averaging (in 21 species analyzed for iron} 335%
of the daily requirement, In Angola, the samumniid carerpillar
Ulrta rerpivhore was found o be a rich source of zing, iron,
thiamine, and riboflayvin,

I'robably rthe best known of the edible cacerpiflars is
Cronimibrasia beding, the so-called "mopanie worm,” which 15
widely-earen incsourhern Africa. The Souch African Bureiw of
Srandards has estmated annoal sles of muopanie. throogh
agricultural cooperative markets ar abour 40,000 bags, cach
containing 40 kg of traditionally prepared, dried carerpillars.
This toral represents only those entering reported channels of
commerce amd does noc include deose privagely collecred and
consumed or sold. The caerpillars, up o 10 cm in length, grip
the hose pl:nl tighthy and cannoe be shaken ot thq.' musr be
picked by hand. A good picker in an average infestation can
colleet 18 kg per hour. In arcas where dhey are abundant and
bulk-dried, they are fice oviscerared and then rossted for
15 min before being spread our to dry Abour 2 days are
required for the product to become dry enough for storage.

The mepanie carerpillar is an imporant food item and &
actively rraded noc only in South Africa bur alse in Borswana

and Limbabwe and is exported by the ton w Zambia, From
extensive studies in South Africa, Dreyer and Wehmeyer con-
cluded in 1982 thar “the consumprion of mopanic carerpillans
can to a substantial degree supplement the predominantly
cereal dier with many of the protective nutrienee” The amino
acid compuosition of the dried carerpillars is relatively complere,
with high proportions of lysine and eryprophan (which are
limiting in maize progein) and of methionine (limirting in
legume sced proweins). There & increasing concern in South
Africa that the mopanie carerpillar might be colleceed o the
point of extinction.

In Malawi, (7. defing and another satarniid, Gymamise waia,
grill ocour sbundandy in Kasungu National Park: the larvae are
in sezson From mid-Oceober 1o December, a time of vear when
food stocks of familics living near the Park are running low:
The cuterpillars are nonexistens ourside the Park because of the
absence of hest trees, which have been displaced by extensive
agriculture. A snsdy has shown thar opening Kasungu
Mational Park to controfled sustainable use, such a5 carerpillar
hasvest, by local penple Gin reduce the problems of poaching
in parks and other protecied areas: Similarly, of ecological
benefit, abservations in Zambia have shown thar there are
very few lare bushfires in arcas where the caterpillars of G
mate are found, Fires lare in che dry season cause
considerable damage by killing wees, reducing regrowah, and
increaging erosion. The cuerpillars are a highly prized food,
and in areas where they are abundant they provide the
incentive for people to burn early, therehy promcting the
carerpillars and enhancing woodland regencration. There ane
other examples in Alrica where protection of caterpillars as s
ford resource enhnances biodiversio.

Family Bombycidae (Sillkkworm Moths)

A by-product of the silk industry pupae of Bomibyee moe
rentain after the silk is reeled from the cocoons. These pupae
are widely sold, often canned, in markers in Easrern Asia. In
China, the pupae, along with waste materials from che
reeling bactories and from the silkworm rearing, are also used
as fish food in pond-fish culnere. Canned pupac are exporned,
especially from Koren, and can be found in Asian food shops
in the United Staves.

Family Cossidae (Carpenterworms, Leopard Moths)

Many insects were important foods for the Aborigines of
Australia and amony the most prized were the wdiheny or
witpuri grubs, several species of roo-boring cossid larvae
belunging o the gEnus Kpleder, Tindale condueceed in 1953
the definitive study on thess insects and stared, “Aborigines
with access oo witfrd grubs usoally are healthy and properly
nourished, ... Women and children spend much time
digging for them and & healthy baby seems often o have one
dangling from its mouth in much the same way thas one of
our children would be saisfied with 4 babw comforree” Owver



a period of several months spent observing nomadic
Pirjandjaras in the Mann and Musgrave Ranges, it was noted
thar part of neardy every day’s dier consisted of these larvae,
Tinclale states eleewhere thar the mere of wirchery grub, “when
lightly cooked in hor ashes, would delight a gourmes.”
Recently in Auvstralia there has been an explosion of
inrerest in native, or “hush meker,” foods, induding wichery
grubs and other insects such as beralf grubs (Cerambycidac)
and honey ants, Bush food is increasingly found in restauranms
frequented by tourists, and book stares are well-srocked wich
baoks on bush tucker. Witnhety grubs are on the menu of the
pash restanrant Rouncrees on Sydney's Morch Shore; the chef
ways of them, “They have a nice, nuny flavor when roaseed.”

Family Megathymidae (Giant Skippers)

The larva of the giant :l:[];!pﬂ I:rr.l.tl:zrﬂ.}', ..'in.'g.f.tﬁ' .I!:::_;pzrlid'n'.'r.
known as gusane blaweo de maguey, or the white agave or
maguey worm, 5 i demand |:-].' pm]:ll.t af all social chasses in
Mexico, Whereas campesinos with access ro maguey plants can
eollect their own larme to ear or to sell, restaurans in the larger
wwns and cites charge as much as U.5. $25 per plare. The
gty are served fried or roasted in bucter, chili, or garlic
sauce, They are abso expored as gourmer food, Two odher
edible inseers are sseociared with the maguey. The pink worm
of the maguey. Xvlewses redtenbachi (family Cossidac), also
called the red agave worm or guseno rofo de maguey is the larva
sz in bordes of requila. They are sold in che markes and are
alio wsed o season sauces or they may be roasted or fried with
sale and earen in s Along che magueys roots are often
colonies of anes, which serve a8 a source of the prized escamole,
or so-called "ant eggs,” which acmually are ant pupae,

Family Pyralidae {Wox Moths, Grass Moths)

Taylor and Carter wrote in 1970 as fellows: “Larvae of the
greater wax moth (Galleria mellonellal are sty and,
Furrurnb:l].". eastly reared, hard].' anel odorless, |f1:|r|.|_:|f they
were commercially available, we would probably have
centered most of our recipes around them. They are our
favorite insect, They are thin-skinned, render, and succulent,
They would appear to lend themselves 0 commercial
exploitarion a5 smack items.” The authors note thar the
larvae, when dropped into hot vegetable oil, immediacely
wwell, elongare and burst, leoking then not like an insecr, bur
live popcorn, and having the flaver of potaro chips, com
P.l!lﬁ,m the like. These larvae, known as wax maths, are now
availabls from various dealers in Norh America.

COLEOPTERA (BEETLES, WEEVILS)
Family Corculionidae (Snout Beetles, Weevils)

The larwae of palm weevils, several species of Rirynchapdarus,
a0 called palm worms, are widely earen and grearly esteemed.
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A modemn cookbook on Cameroon cuisine includes a recipe
describing “coconut larvae® a3 “a Gvorite dish offered only
good friends.” The major species are Rbyrchopherus
putlmaram in the Western Hemisphere, £ phoemicis in Africa,
and & ﬁnn;fk:m and B defireeire in southeastern Asda,
Indonesia, and the western Pacific, All of these species have
long been semicultivated or “farmed” by indigenous peoples
and are excellent examples of how harvests of edible insccs
from natural populations cn be increased by intentional
crearion of additional breeding sites, Culrivation consists
h::ial]:r of cutting diwn F:lm.':- and !u‘riJlE the iqg: in the
forest with the expectarion thar larvae will b ready o harvese
from the decaying pith 1t 3 months lates. The Havor of the
sago prub (B feeraginess paguanes) in Papua Mew Guinea
has been deseribed as “tender and sweer with a slightly nutty
Aavor,” The insect noc ooly sells regulady in local food
mearkets and is bought by foreigners as well as Tapua New
Cuineans, it also is the focus of annial “grub fesivals,”
Palm weevils are also destructive pests of palms and, in the
Western Hemisphere, are vectors of the nemarode
Brrsaphelenclrs coraphila, the causal agent |:Frﬂj-ring clinense.
Although insecticides have been used in anempts o concrol
the weevils, emphasis s on culiural methods. With the palm
worms considered such 2 delicacy, i has been supgested it
might be possible 1o combine increased producrion with more
efficient recycling of dead and diseased palms and oz pare of
reduced-pesticide integrated pest management (1PM) pro-

grams and disease conrrol on coconu and other palms,

Family Scambaeidae {June Beetles, Dung Beetles,
Rhinoceros Beetles)

Of the several edibde groops within this family, the moso
interesting is probably che subfamily Dynastinae or gianc
rhinoceros beedes, particulady the genus Crporer. Three
species, including two that breed mainly in desd standing
palms, are caren in Africa, whersss Ohpetes riaseenor is 0 major
pst of palm in Asia and the wesern Pacific. Main hosws of the
adulr beeddes are coconur, oil, and dore palms, whereas the
larvae live in a variery of dead but not yer decomposed plant
material, including dead saanding coconut palms, stomps and
logs on the ground, and other types of decaying wood, as well
as compast, dung heaps, rotting straw, moing coconut hasks,
coffe and cacao pulp waste, refuse from segar cane factories,
ricemills, and sawmills, and other wastes from agricaloural
processing. Conirod of rhinoceros beethes is based on sanirarion
and culural practices similar to those rrcommencded for
Rirpuchopherus weevils, suggesting, thar Ovrperer mighr also be
iﬂ.l".'ﬂ.l:P-cH‘-l.l.l:lj into pulm IPM progrums, recyeling an endless
variery of oropical wastes inmo animal protein and fax,

Family Cerambycidag {Longhorned Beetles)

In chis family, icis che larvaz, primanly, thae are used as food,
They arc wond borets in both living and dead 1rees and in
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logs and smumps. They have long life cypeles, a year or more,
so would not be good candidares for mass-rearing wunder
conmolled conditions. A major genus, with edible species, is
Barcens in Asia,

llami!}- Tenchrionidag (Dardding Beetles)

Tenebrionids have 1 bad repurarion as pests of meal, four, and
arther stored and packaged cereal foods, bar, despite this, the
yellow mealworm, Tenebrio smalitor. has been reared by zoos,
aquaria, and commercial dealers as food for birds, fish, and a
vartery of small anineals since at least the 18th cenmury. Their
easy availability makes them one of the insects most commanly
recommended for inclusion in recipes in the Wese. There is a
problem of quinone contamination in some wnebrionid-
infested food produces, bue this appears 1o be much less a
problem in T melitor than in species of the genus Tribolinm,

HYMENOPTERA (ANTS, BEES, WASPS)
Family Apidac (Honey Bees)

Honey i prized by many indigenous cultuses, and bee
pupae/marure larvae, somerimes called “grubs” or “brood,”
are often as highly prized as the honey. In southeass Asia,
three species of wild bees, Apis dorsate, A florea, and A,
indica, are important sources of honey, wax, and brood. A,
dorsare is the largest species and its nests, in the higher
branches of latge trees, may be up 1o 2 m in diameter. Irs
honey is also the most expensive, but honey from A, forea is
mast commonly found in the markets, People ofien ear the
grubs uncooked. bur they are also fried or pur inte soug. In
Latin America, the grubs of A mellifere and of species in
several genera of sungless bees (subfamily Meliponinae) are
used a5 food, and some of the bees, in Brazil and Mexico, for
example, are semidomesticared. Bees, including stingless
species, are alsy important in Africa. In some places, such as
the Congo (Kinshnsal, honev and brood are seill harvested by
cuing down the wee although the practice has been much
criticized, Apiculrure in the United Staces s based on the
introduced honey bee, A wellifere. and it has been suggested
that, because of its good public image, this spectes might be
1 valuable ool in helping w reshape arimdes towand insects
as food 1 the Unised Stares,

Family Formicidae {Ants}

Many kinds of ants serve as food in different pars of the
world and they are gemerally considered delicacies. Tn
Caolombia, for example, toasted beafoutrer anes (genus A
are said o constioure the highese amainmene of Colombian
cookery. A campesing, by collecting and selling At ants. can
carn during the 3-month szason the equivalene of 4 wears
wages for the average rural workes. The genus is restricted o
the Western Hemisphere. Only the alares are caten, the lasge

fernales being especially prized. They are collected as they
swarm from the nest by the thousands on their mating fights
during the eardy part of the rainy scason. Twe species, A,
cephaloter and A, sexles, are the moss widely consumed,
being relished seross northern South America, with the
former exrending up into Mexico.

Fungus pardens grown on chewed leaf fragments are
tended in the underground chambers of the large nests of the
leafeurmer ants, The fungus converts cellubese into earbo-
hydrzes thar can be mewabolized by the ancs, thus allowing
them to tap the virmally inexhaustible supply of cellulose in
their forest environment. Foress trees are able 1w survive the
grazing pressure of the ants, but the ants are serious pests of
many cultivared trees and other crops when nesms are locared
at the edges of forests adjacent 1o cultivared areas,

Esvamales are eaten by all social classes in Mexico and the
ants have been deseribed as the most enjoyable and expensive
edible insect in the markess. Although called “anr epps.”
ercamroles are mainly marure larvaepupas of ows species of
the genus Limmerapnm, L. apictbatiim and L. occislensale var.
fncrionar. Digging ous the undesground nest where the
escamales are found is very labor intensive. After hanvest of ancs
From the nest {owo or three times per year berween February
and June), the nest is covered with nopal, deied grass, and fresh
weeds to maintain an environment suitable for survival and
regrowth of the colony: People who collecr sscamaler, known
as escamaleros. sometimes make more money during the
harvest season than other rural people make during the enrire
year, The Lismesapum ant is considered such a special treat in
Mexico that it i the subject of songs, dances, and festivities,

Honey ants are a sowrce of sweet trears in Mexico lpocie
of Ayrerecacyrtus) and Australia {several species in the genen
ﬂﬂmpmaw and Mﬂrqpﬁu.ru]. Specialized worker ants, called
repletes, store the honey in the abdomen, which may become
the size of a sniall marble. They are caten by prasping the
head of the ant and sucking the honey from the abdemen. In
Australia, Camspenoms inflaais develops the largest repleres
and they are considered a great luxury by the indigencas
population. The repletes are found in galleries in the
uiderground neses, where they are immobile and must be fed
by the workers. Some aborigines expend much time aml
effore digging for the repleres bur they only parially dig up
the nests 5o as not 1o destroy the colonies and thus o preserve
this valuable resoairce.
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