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Abstract: Three species of termites are currently known from the archipelago (the European 
dampwood termite, Kalotermes flavicollis, the West Indies drywood termite, Cryptotermes 
brevis, and the Iberian subterranean termite Reticulitermes grassei). All three of these 
species are "lower termites", that is, primitive species having simple galleries but not well 
formed nests, tend to be less socially advanced, generally eat only wood but not other types 
of cellulose, tend to occur in more temperate latitudes, and all have flagellates in the gut. 
Kalotermes flavicollis is native to most of the Mediterranean region and was probably 
introduced to the islands many decades ago with vineyard or orchard stock. In Terceira island 
K. flavicollis is common in the heartwood of several trees and shrubs along the coast. Its 
colony size may exceed 1000 and average colony size was about 600. This termite has been 
found as a minor structural pest in a few houses, but structural infestations by this species 
only occur in association with moisture due to leaks or condensation. Cryptotermes brevis is 
the most destructive drywood termite pest in the world. Because of its exceptional ability to 
withstand wood with low moisture content it is able to attack all kinds of dead and dry wood 
with a strong preference for sapwood over heartwood. It attacks wood in service including 
structural timbers, beams, studs, rafters, cladding, flooring, molding, doors, windows frames 
and wooden articles such as carvings, tools, picture frames, musical instruments, looms, bed 
posts, and almost all forms of wood. Serious infestations of this termite are currently known 
from São Miguel, Terceira, Faial and Santa Maria. Local research has shown that colony size 
may range up to about 300 but that average colony size is only 45 individuals. Severe 
damage results not from individual colonies but from high levels of re-infestation leading to 
the establishment of large numbers of colonies. Successful colony foundation by this termite 
is promoted by the widespread occurrence of several anobiid beetles whose exit holes in 
wood provide ideal entrance holes for termite alates. Reticulitermes grassei, a subterranean 
termite, is currently confirmed in the Azores only from Horta (Faial island) where it has been 
found causing severe damage to a few buildings. Reticulitermes colonies may grow to 
millions of individuals promoted by numerous nymphoid reproductives which develop within 
colonies. Unlike the other two species, colonies of Reticulitermes may spread by tunneling 
through the ground. 
 
 
Resumo: Três espécies de térmitas são conhecidas actualmente nos Açores: Kalotermes 
flavicollis (térmita de madeira húmida Europeia), Cryptotermes brevis (térmita de madeira 
seca das Índias Ocidentais), Reticulitermes grassei (térmita subterrânea). Todas estas 
espécies são “térmitas inferiores”, sendo geralmente mais primitivas, possuindo galerias 
simples, ausência de ninhos bem formados, menor complexidade social, comem apenas 
madeira e não outros tipos de celulose, ocorrem nas latitudes mais temperadas e todas as 
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espécies possuem flagelados no intestino. Kalotermes flavicollis é nativa da região 
Mediterrânica e terá sido introduzida nas ilhas à várias décadas através de pés de vinha ou 
de árvores de fruto. Na Terceira, K. flavicollis  é muito comum no cerne de várias árvores e 
arbustos nas zonas costeiras. O tamanho das colónias pode exceder os 1000 indivíduos e o 
tamanho da colónia ronda os 600. Esta térmita pode ser considerada como uma praga 
estrutural menor em algumas casas, ocorrendo apenas em situações em que existem 
madeiras com humidade devido a derrames de canalizações ou infiltrações de água das 
chuvas. Cryptotermes brevis é a espécie de madeira seca mais destrutiva no planeta. A sua 
capacidade para suportar madeira com baixos níveis de humidade permite-lhe atacar 
praticamente todos os tipos de madeira preferindo o borne ao cerne. Ataca todo os tipos de 
estruturas numa habitação, incluindo os tectos, soalhos, janelas, portas, mobiliário, 
molduras de quadros, etc. As infestações mais severas ocorrem actualmente nas ilhas São 
Miguel, Terceira, Faial e Santa Maria. Os resultados da nossa investigação mostram que o 
tamanho das colónias pode chegar aos 300 indivíduos mas o tamanho médio é apenas de 
45 indivíduos. Os estragos mais severos não resultam do trabalho individual de cada 
colónia mas são principalmente consequência do padrão de reinfestação e do trabalho de 
múltiplas colónias. O sucesso na criação de novas colónias deve-se principalmente ao facto 
de haver muitos orifícios de caruncho (Anobiidae) disponíveis e a madeira não estar pré-
tratada, permitindo assim a fácil entrada dos reprodutores alados. Reticulitermes grassei é 
uma espécie subterrânea conhecida nos Açores apenas da cidade da Horta (Faial), onde foi 
detectada em alguns edifícios causando estragos consideráveis. As colónias desta espécie 
podem conter milhões de indivíduos ocorrendo reprodutores ninfóides que ajudam à 
proliferação da colónia. Em contraste com as duas outras espécies, Reticulitermes pode 
expandir-se através de túneis no solo. 
 

 

 

1. Phylogeny 
 
Termites comprise one of about 30 insect orders, the Order Isoptera (iso = equal, 

optera = wings, a reference to the fore and hind wings being of equal size and shape, 

Fig. 1). Termites are most closely related to cockroaches and evolved from an extinct 

primitive type of wood feeding cockroach during the Mesozoic era over 100 million 

years ago. Some primitive woodroaches (Cryptocercidae) share with termites similar 

adaptations of the mandibles for eating wood and similar adaptations of the hindgut 

for housing a complex community of symbiotic flagellate protozoa and bacteria which 

are essential for the digestion of wood.  
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Figure 1. Wings of Kalotermes flavicollis showing venation and basal sutures. 
 
 
 
However, termites differ from cockroaches in being social (Fig. 2), which means they 

live in large families and have a caste system with division of functions between 

reproductives, workers and soldiers. All cockroaches lay their eggs in a packet called 

an ootheca which is a brown purse-like capsule holding from about 20 to 40 eggs. 

Only one primitive living termite lays an ootheca (Mastotermes darwiniensis), all other 

termites lay their eggs singly. Cockroach hatchlings are independent at birth although 

woodroaches must acquire intestinal symbionts by proctodeal feeding from their 

parents. In termites, the hatchlings not only must acquire symbionts from their 

nestmates but must also be fed for one or two instars because their mandibles do not 

harden and are too soft to feed directly on wood themselves. This dependency of 

young termites is another unique aspect differentiating the Order Isoptera from all 

cockroaches. Another key adaptation of termites is that they have deciduous wings 

(Fig. 1) that are broken off after a dispersal flight along a basal suture. 
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Figure 2. Castes of Cryptotermes brevis. 
 

 

Lower and Higher Termites--Termites occur worldwide and are represented by about 

3,000 described species divided into about 12 major phyletic clades as follows 

(Fig.3): 1. Mastotermitidae (the giant primitive termite, 1 sp.), 2. Hodotermitidae 

(harvester termites, ca. 25 spp.), 3. Termopsidae (rottenwood termites, ca. 25 spp.), 

4. Kalotermitidae (dampwood and drywood termites, ca. 450 spp.), 5. 
Rhinotermitidae (subterranean pest termites, ca. 400 spp.), 6. Macrotermitinae 

(fungus growing termites, ca. 400 spp.), 7. Apicotermitinae (ovoid nest termites, ca. 

50 spp.), 8. Anoplotermitinae (soldierless termies, ca. 150 spp.), 9. 
Nasutitermitinae (nasute termites, ca. 700 spp.), 10. Amitermitinae (desert 

termites, ca. 300 spp.), 11. Cubitermitinae (cube-headed termites, ca. 200 spp.), 

and 12. Termitinae (snapping termites, ca. 300 spp.).  
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T e r m i t e   P h y l o g e n y 
Blattodea (cockroaches) 
 
Mastotermitidae     giant primitive termite 
 
Termopsidae           rottenwood termites 
Hodotermitidae       harvester termites 
 
Kalotermitidae        dampwood termites, e.g. Kalotermes 
                                           drywood termites, e.g. Cryptotermes)
Rhinotermitidae      subterranean termites 
                                           e.g., Reticulitermes 
 
Macrotermitinae     fungus growing termites 
 
Apicotermitinae      orb-nest termites 

 
 

 
 

Figure 3. Termite phylogeny, taxonomy, and social grades. 
 
 

The first five of these are known as the "lower termites", while the last seven are 

known as the higher termites. The lower termites are generally more primitive, having 

simple galleries but not well formed nests, tend to be less socially advanced, 

generally eat only wood but not other types of cellulose, tend to occur in more 

temperate latitudes, and all have flagellates in the gut. In contrast, the higher 

termites, are much more diverse ecologically, many also still consume wood but 

many others have evolved diets of herbage, grass, dung, humus, fungus, lichens, or 

organic soil residues. The higher termites have lost the gut flagellates and instead 

rely either on external digestion in fungus combs or internal digestion with gut 

Anoplotermitinae    soldierless termites 
 
Nasutitermitinae     nasute termites 
 
Amitermitinae         desert termites 
 
Cubitermitinae        cube-head termites 
Termitinae               snapping termites 

“higher term
ites”

Social Grade 
 
      Pro 
 
     Meso 
 
     Meta 
 
     Ultra 
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bacteria. The higher termites often build large nests or mounds, are very common in 

tropical areas but are virtually absent in temperate areas.  

 

 
 

Figure 4. Comparison of soldiers and soldier mandibles.   
Left to right: Reticulitermes grassei, Cryptotermes brevis, and Kalotermes flavicollis. 
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2. Biogeography 
 
The three termite species which are now known from the Azores are all lower 

termites (Fig. 4). Two species, Kalotermes flavicollis (European dampwood termite) 

(Fig. 4) and Cryptotermes brevis (West Indies drywood termite) (Fig. 4) are 

kalotermitids, and the third species, Reticulitermes grassei (Grassé's subterranean 

termite) (Fig. 4), is a rhinotermitid. Since the Azores is at a temperate latitude and 

has a mild climate without extremes of either very hot or freezing temperatures and 

because of the surrounding ocean the humidity is always high, therefore the climate 

is extremely favourable for termites, either of temperate or tropical origin. The three 

species have all been accidentally introduced from elsewhere, two from the 

temperate Europe, and one from tropical America.   

 

Current Island Records of Termites. Our knowledge of the distribution of these 

species has improved significantly in the last few years but remains fragmentary. 

Kalotermes flavicollis has been recorded from the three most populous islands: San 

Miguel, Terceira, and Faial. Cryptotermes brevis has been recorded from these same 

three plus Santa Maria island. An infestation of Reticulitermes sp. was recorded from 

the American base at Lajes on Terceira island about 20 years ago and was said to 

have been “treated”. However since conventional soil termiticide applications for 

these species rarely achieve colony level control it seems doubtful that the earlier 

treatment would have achieved eradication so it seems reasonable to assume that a 

localized infestation may still be present on the base. However we have not been 

able to confirm this. More recently it come to our attention that a few houses, some 

old abandoned buildings near the bus yard, and a large day care center are infested 

with Reticulitermes on the southern side of the city of Horta on Faial island.  

 

Probable introduction through major port cities. On the island of Terceira where we 

have the best data, K. flavicollis has been found from along most of the southern 

coastline from Praia to Cinco Ribeiras (Fig. 5) but has not been found anywhere on 
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the northern or western coast. In contrast, C. brevis is apparently confined to the 

central districts of Angra do Heroísmo. These patterns of distribution of both species 

suggest that they were probably both introduced at the port of Angra de Heroísmo 

and then spread out along the coastlines in both directions. From the greater spread 

of Kalotermes (Fig. 5) it would appear that it has been on the island for probably 

many decades but not yet long enough to reach the northern shore.  The distribution 

of Cryptotermes suggests a more recent introduction, but from the intensity of 

infestation in Angra, and estimate of at least 15 to 20 years seems likely. As far as 

we know at present, the infestations of Cryptotermes brevis on San Miguel are 

limited to the major port city of Ponta Delgada and likewise, on Faial are limited to 

central districts of Horta. Surprisingly, on Santa Maria, our only records of C. brevis 

are from a smaller, non port city of Santa Bárbara and Maia. Inter-city spread within 

islands of C. brevis has yet to be documented. Because these species does not 

survive outdoors in trees as K. flavicollis does, it may tend to be limited in its ability to 

spread by discontinuities of urban development (wide spacing between buildings).  

 

• Kalotermes flavicollis
• K. flavicollis (not found)
• Cryptotermes brevis

Termite Distributions on Terceira

 
 

Figure 5. Distribution of Kalotermes flavicollis and Cryptotermes brevis on Terceira. 
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Figure 6. Intensity of Infestation by Cryptotermes brevis in Angra do Heroísmo. 
 

 
 
3. Ecology and Pest Status 
 
The two species of Azorean Kalotermitidae are ecologically similar in that their 

excavations are entirely in wood and not in the ground and therefore their colony 

development is usually limited to a single item of wood above ground. Because of 

this limitation, these colonies are normally rather small, only a few dozens or few 

hundreds of termites. This is in contrast to the subterranean termite that is able to 

access many different wood items by tunneling through the ground, and which may 

have colony sizes in the millions. However, these two species each represent very 

divergent phylogenetic branches within the Kalotermitidae. Kalotermes flavicollis is a 

classic "dampwood termite" and is representative of the more primitive ecological 

condition which is more dependent on higher moisture content in the wood. 

Cryptotermes brevis, on the other hand, is the ultimate example of a "drywood 

termite" and can only survive in wood that is sheltered from precipitation. Both 

species are able to consume a variety of wood species. We have collection records 

of K. flavicollis from Terceira in grape vines (Vitus), and various hardwood trees 
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including olive, citrus (Citrus), salt cedar (Tamarisk) , metrozidero (Metrosideros), 

incense tree (Pitosporum undulatum), and less certain observations of termite-like 

damage on fig trees and mulberry trees (Malus). It is worth mentioning that various 

ant species and arboreal millipedes produce excavations and pellets that can be 

easily confused with K. flavicollis feeding damage (Fig. 7). It usually eats excavates 

galleries in the heartwood of dead branches adjacent to live tissue thus deriving 

moisture from the living tree. When it attacks structural wood it is usually only where 

that wood is exposed to leaks or condensation. Cryptotermes brevis, in contrast, has 

not been collected outdoors but only inside structures both in structural wood and in 

furniture. It attacks a wide variety of both a hardwoods and softwoods although with 

clearly different preferences. 

 
 
 
 

 
 

Figure 7. Heartwood infestation by K. flavicollis compared  
to sapwood infestation by C. brevis 
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Figure 8. Cryptotermes brevis damage to boards showing avoidance of heartwood. 
 
 

  
 

Figure 9. Fecal pellets. Kalotermes flavicollis (left), Cryptotermes brevis (right). 
 
 
Kalotermes flavicollis is native to most of the Mediterranean region and was probably 

introduced to the islands many decades ago with vineyard or orchard stock. Although 

not recorded until just two years ago, this species is now known from San Miguel, 

Terceira, Faial, and Santa Maria and we suspect that further sampling will show that 

it is also present on several other islands. We know its distribution best on Terceira 

(Fig. 5) where it has been found infesting all of the southeastern coastline from São 

Mateus to Praia do Vitória. It has also been found up to 2 or 3 kilometres inland from 

the coast in some orchards in Angra and San Martins. It has been collected from 
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several host plants including grape vines, olive trees, citrus trees, acacia trees, salt 

cedar, Metrosideros, and Pitapetro undulata. It is quite common throughout the 

infested area especially in salt cedar trees along the coast. Kalotermes flavicollis is a 

classic dampwood termite, requiring wood with high moisture content, therefore it 

usually infests living trees through scars, and progresses into the heartwood infest 

partially dead branches on living trees, sometimes eating into the core and even into 

the basal stem and sometimes into the roots of live trees. This termite usually 

confines its tunnels and excavations to the heartwood, thereby allowing the 

surrounding sapwood to remain functional and to the live sap helps provide moisture 

to this termite in its galleries during drier times of the year. The relatively wet fecal 

pellets are brown or black in color (Fig. 9) and are usually glued together in large 

clumps to form plugs in their galleries. These damp fecal masses often infested by a 

small black springtail, which appears to always be closely associated with the this 

termite. Only a few confirmed cases of structural infestation have been recorded for 

this termite both on Terceira and on Faial. In all cases the infested structural wood 

was in area were the wood was moistened by periodic rain or by internal leaks or 

condensation. Since the infested wood is usually located near moisture problem this 

termite can be controlled by eliminating the source of the moisture problem and 

literally removing and replacing the few boards that are involved. When carpentry 

removal is not convenient, drill and injection could also be used.  We have not seen 

any cases where serious structural damage or colony multiplication has occurred 

inside of structures. Furthermore we have never seen any cases of furniture 

infestation with this termite. Therefore this is a very minor and infrequent structural 

pest. However it is important for people to be aware that it is present in the islands 

and not to confuse it with the next species to be discussed, which is a far more 

serious pest.  
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Figure 10. Anobiid beetle emergence holes serve as entry holes for C. brevis alates. 
 
 
Cryptotermes brevis is the most destructive drywood termite pest in the world. 

Because of its exceptional ability to withstand wood with low moisture content it is 

able to attack all kinds of wood in service including structural timbers, beams, studs, 

rafters, cladding, flooring, molding, doors, windows frames and wooden articles such 

as carvings, tools, picture frames, musical instruments, looms, bed posts, and almost 

all forms of wood. It is able to consume a wide variety of woods including both 

softwoods and hardwoods but in both prefers sapwood over heartwood. 

Unfortunately this species avidly consumes all of the commonly used structural 

woods in the islands including Pinus, Cryptomeria and Eucalyptus. But there are a 

few species of tropical hardwoods that appear to be quite resistant including 

Massarundumba, Grapia, and Ipe. Generally, heavier, denser, and darker woods are 

more resistant.  Two attractive new wood houses recently been constructed on 

Terceira Island which have utilized the Brasilian hardwoods, Massarundumba and 

Grapia, which are thought to be termite resistant. Such houses can be built more 

cheaply and quickly than modern concrete houses. Therefore resistant woods, 

pressure treated wood, or glue-laminated wood products may offer ways of 

continuing to build with wood while avoiding the hazard of termite damage. However 

more research is needed on all of these possibilities. However it does appear to have 

difficulty eating heartwood and certain species of woods. Among the softwoods, 

those with high resin content such as pitch pine and southern yellow pine may be 

relatively resistant.  
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Our studies have shown that Cryptotermes brevis colonies are quite small, not only 

smaller than Kalotermes flavicollis colonies, but actually smaller than any other 

species of Isoptera yet known! Of 73 colonies counted, they ranged in size from 2 to 

296 with an average of only 45 termites. In comparison, Kalotermes flavicollis which 

appears to be a more typical of the family Kalotermitidae had colony sizes ranging 

from 201 to 1081 with an average size of 598 termites (N=6).  

 

In C. brevis it appears that about one half the population is represented by the pair of 

reproductives, a few soldiers and about 20 pseudergates (temporary workers). 

Another quarter of the population is represented by eggs, larvae and small nymphs 

and the final quarter is represented by alate nymphs and alates. Thus the average 

colony of 45 termites would only be producing about 10 alates per year. However the 

destructive potential of these termites is represented not be their individual colony 

size but by the surprisingly large number of colonies that builds up in an infested 

house over time. For example, we found one individual floor board from an infested 

attic holding 30 separate colonies! Thus it is not the individual colonies or growth of 

colonies that causes the severe damage which is often seen but instead the rapid 

multiplication of numerous colonies in a structure. In the initial stages of infestation it 

is possible to find isolated accumulations of fecal pellets marking the locations of 

individual colonies. After a several years of releasing alates within attics which offer 

ideal conditions for reinfestation the rate of colony expansion becomes exponential, 

reaching a point where almost every board becomes infested along its entire length 

and pellets fall like a fine drizzle over the entire floor space.  

 

The major reason that we have discovered for this dramatic increase in the number 

of colonies which may be termed “re-colonization” or “colony multiplication” is that the 

termites have an important ecological relationship with several species of Anobiid 

beetles which is highly favourable for the termites. Approximately a dozen species of 

Anobiid beeltes are known to occur in the islands (e.g.., Anobium punctatum (De 

Geer) and Calymmaderus oblongus (Gorham)) (Fig. 10), all of which are small wood 

boring beetles producing emergence holes from wood which are in the optimal 2 to 3 
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mm size range preferred by the termite. Thus, in most cases of severe infestation 

there is actually a co-infestation of wood boring beetles and termites.  

 

Scenario of Wood Consumption by Cryptotermes brevis 
 

Based on considerable experience in splitting open galleries in the course of 

extracting termites for tests we were able to observe gallery systems in a variety of 

stages of development and from this inferred a partially descriptive, though 

somewhat hypothetical, scenario for the method of Cryptotermes exploitation of 

wood. This involves a series of stages. First is a preconditioning stage during which 

the wood is attacked by Anobiid beetles leaving numerous beetle emergence holes. 

Secondly, the use of beetle emergence holes as entry holes by founding alate pairs. 

Next longitudinal extension of galleries with intermittently spaced enlarged chambers 

so each chamber has 2 exits initially (Fig. 11a). Next tangential tunnels are drilled 

from the chambers resulting in each chamber having 4 exits (Fig. 11b). Next, as the 

chambers are enlarged they begin to cross growth ring boundaries, and then the two 

radial tunnels are drilled, giving each chamber 6 exits (Fig. 11c). The wood is 

permeated with such a system of tunnels running to chambers each with no more 

than 6 exits. Only after a high density of exploratory tunnels has been drilled do the 

termites then start to enlarge the chamber but always doing so in such a manner that 

chamber walls remain intact and the number and size of exits remain the same size 

as a single termite diameter and therefore always defensible by the phragmotic head 

capsules of a soldier, and the number of exits per chamber remains no more than 6 

(maximally 2 longitudinal, 2 tangential and 2 radial) so the gallery system retains a 

high degree of defensibility while also maintaining maximum possible structural 

integrity and strength, thus resisting collapse or breakage. The system in fact seems 

to be a remarkable instance of adaptive biological optimization of resource 

assessment, resource extraction, resource conservation, maintenance of substrate 

strength, and maintenance of colony defense.  
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Figure 11. Early (a), moderate (b), and advanced (c) 
stages of wood infestation by Cryptotermes brevis. 
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