OikoAoyia
BIOKOIVOTAT®V

AUo xapakTnploTIkda pag
ETTPETIOUV VA OUYKpPivoupe peTalu
TOUC TIC KOIVOTNTEG: h oUvBOeaon (o
KATAAoyog 0Awv Twv 1wy TNC) Kal

n moikiAopopwia (o apiOUOC TWvV

AaTOPWY ToU KABe €idouc)



AUo avTIKpoUOUEVEC ATTOYEIC OXETIKA WE TN oUVOEON KAl TV TTOIKIAOLOP®Id TWV KOIVOTATWV:

gival éva Tuxaio dBpoiopa TANBUOPWY e eAAX10TN AEITOUPYIKAR oAokARpwan (aToUIOTIKA
amown) K éva opyavwiévo AsIToupyiko oUoThua 18wy -UTtepopyavioudc- ou emavaiaupdveTai
oth @uon (oAIOTIKA R opyaviouikh doyn)

ATOHIOTIKA dmoyn - 1926 OMoTIKA A opyaviopikh dmoyn - 1936
H.A. Gleason F. C. Clements
(1882-1975) (1874-1945)

AiakpiTd yewypagikd épia kai oUoTaon, EpoOooV n amouaia

Ox1 d1aKkpITd YewypapIkd opid, e9OToV , Y ) ) )
h Ttapouadia KAO¢ eidoug emnpedlel Tnv KoIvoTNTA

KdO¢ cidoc éxel aveldpTnTN KATAVOUR



Robert Whittaker (1967): n kartavoun Twv €10Wwv civail Tuxaia Kai
ave€dpTnTn amod Ta dAAa €idn
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KoivoTnTa w¢ povada peAéTng

KoivoTnra eivai 6Aol o1 opyaviopoi Tou kataAappdvouv évav oplopéVo
XWPO g€ 0pIOUEVO XPOVO.

AAMNAeTI0pdoeI¢ yéoa o€ pia KoivaTnTa TrepiAapPpdvouy:
- Aiaeidikdg avraywviopog (interspecific competition)

- Zuppiwaon (symbiosis): aAAnAoponBeia (mutualism), koivopiwaon, TTapaciITIoNOG

- Onpeuon (predation)




APXN AVTAYWVIOTIKOL ATTOKAEIOUOL o€ SL0 €ibn Paramecium
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AVTayWwvVIOTIKOC AaTToKAEIOUOC oTnh puaonh
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Aidypopa €idn Tou kdkTou Opuntia, éTeivav va e€apavigouv Ta utdpxovTa €idn
amoé TI¢ Enpég meploxEC TNG AuaTpahiag, dtav eionxOnkav Tuxaia, emeidn nTav
TTI0 AVTAYWVIOTIKA 0ThV XPpNhOoidoTToinon Tou TTeEplopIopévou vepouU.
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A population of Opuntiainermis in Queensland,
Australia prior to attack by Cactoblastis
cactorum. Photograph taken in April, 1928.

The same view 18 months after the introduction of
Cactoblastis cactorum. Photo taken October, 1929.
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Oi1koBéon K oikoAoyikdc Bwkoc (ecological niche)

H aAAnAsemikaAupn oikoOE&oswy odnyei o di1ds1diKO avTaywviouo

® Chthamalus /'/ ﬂigh
@ Balanus ' A tide I

Realized
niches

A tide
H BepcAhiwdneg oikoBéan eival duvnTikA H mpayuartikfh oikoBéan e€apTdTal amo
Kdl avaQEépETal o€ TEPITITWAOEIC TTOV Ta TTApOVTA €idN TTOU OPOUV WG
amoucialouv dAAol avTaywvioTEC OTOV avrtaywvioTEg otov idio PidToTo

id1o Pi1éTOTIO

OikoBéan (katd Hutchington): 6Aa Ta PioTikd kai apioTikd oToixeia Tou
mepiPpaAAovToc Tou emhpedlouv To UTTO HEAETR €idoC




Temperature —

(a) One dimension

Humidity ——

Temperatur¢ —M88 —

(b) Two dimensions

Humidity

Temperature ——

(c) Three dimensions

Figure 13.17 | Anillustration of niche dimension. Consider three
variables composing the species’ niche: temperature, humidity,

and food size. (a) A one-dimensional niche involving only temper-
ature. (b) A second dimension, humidity, has been added. Enclos-

ing that space we have a two-dimensional niche. (c) Adding a
third dimension, food size, and enclosing all three gives a three-
dimensional niche space, or volume. A fourth variable would

create a hypervolume.

Second niche dimension

First niche dimension

Rarely do two or more species possess exactly the
same combination of requirements. Species may overlap
on one dimension of the niche (such as size of insects se-
lected as prey) but not on another (such as foraging
height in the canopy). The total competitive interaction
may be less than that suggested by the niche overlap on
one gradient alone (Figure 13.18).
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May 1976.



Species 1 Species 2 Species 1 Species 2

(c) (d)
Figure 53-5 Competition can restrict an organism’s realized the Carolina anole, and species 2 represents the Cuban anole.
niche. (a) The green Carolina anole is native to Florida. (b) The (d) The Cuban anole was able to outcompete the Florida anole,
brown Cuban anole was introduced to Florida. (¢) The restricting its niche. (a, Runk/Schoenberger, from Grant Heilman;

fundamental niches of the two lizards overlap. Species 1 represents b, Connie Toops)



1. Katavoun mépwv: OTav A. insolitus

’ . usud peFere
0 avTaywvioudg avapeoa orCanady branchos) R T
oc €idn Tou £xouv Tnv idia gt e P

olkoBéon dev odnyei oc
ToTKA e€apdvion Tou
aoBevéaTepou €idoug,
gival yiati yetapdAAetai o
KATAUEPIOHOC TWV
OPETMTIKWY TTNYWV.

A. distichu
percheson &
fence posts &

A Figure 53.3 Resource partitioning
among Dominican Republic lizards.
Seven species of Anolis lizards live in close
proximity, and all feed on insects and other
small arthropods. However, competition for food
is reduced because each lizard species has a
different perch, thus occupying a distinct niche.
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warbler
8 Neploxn nopou (n.x. peyedog enpapdrwv)

EXHMA 7.5, YroBetnd mopdderypa Tov ouohoyindy Bduay TImyvov ta
omola avraywvitovrat yia ta Bnodpatd toug (Eviopa). O dlugwELonog Twv oL-
%ohoyuiv Birwv Bacitetar 0Ty aELONoiNam SLaPOQETIROY peyEBOLS EVIO-
pov amod »abe aviaywyviot -atvo. H avateen RWOOVOELONG RAPTOAN OVTL-
7oswREVEL TO 0UVOhov Tou diabéoipor T6pov (ovvorov eviopwy). H
SLAAEROPPEVT RAPTTOA DElyVEL TO TUVOROV TOV EVIOU®Y, TA omola RATAVa-

Blackburnian Mivovral. May 1976.

warbler

Bay-breasted
warbler

Black-throated
green warbler

FIGURE 43.4 Populations Coexist by Reduc-
ing Competition. These five species of North
American warblers live together in conifer forests
because each forages in a different portion of the
tree and uses different foraging behavior. Different-
colored areas of the tree indicate primary feeding

warbler "
zones for each warbler species.
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2. MopypoAoyikn didgpopoToinon:
Orav o avraywviouog avdueoa oe
gidn TTou £€xouv Thv id1a olkoBéaon
dev odnyei o Tomkn e€apdvion Tou
aoBevéaTepou €idoug, gival yiaTi To
éva €ido¢ petapdAel Ta
XAPAKTNPIOTIKA TOU.

Oi omivoil Tou Adppivou kai n Oswpia

TNC QUOIKAC ETTIAOYAC

-O onivog 6. fulginosa éxel pikpd Kai
AewTO papwoc evw o owivoc 6. fortis
EXEl HEYAAO Kal 10XUPO.

- Tpépovral pHe omopouc dIAPOoPETIKOU
peyéBouc. H popyoloyikn
diapoporoinon ouvdEeTal AppnNKTA HE TO
pEyEBOC TwV omlépwv.

-OTtav ouvurdpxouv Ta duo &£idn
diaxwpilovral o1 0IkoOEoeIC TouG: TO
HEyEOoC Tou paApHPouC avrtavakAd To
OlaxwpIoHo auTo.

G. fuliginosa

Santa Maria, San Cristébal
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populations
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A Figure 53.4 Character displacement: indirect evidence of
past competition. Allopatric populations of Geospiza fuliginosa and
Geospiza fortis on Los Hermanos and Daphne Islands have similar beak
morphologies (bottom two graphs) and presumably eat similarly sized
seeds. However, where the two species are sympatric on Santa Maria
and San Cristobal, G. fuliginosa has a shallower, smaller beak and G.
fortis a deeper, larger one (top graph), adaptations that favor eating
different sizes of seeds.
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S_) F. silvestris
Q’ F. silvestris
9 F. chaus

? F. caracal

d' F. chaus

d' F. caracal

l I | l

4 s 6 7 8
Diameter of canine teeth (mm)

Figure 13.16 | Size (diameter) of canine
teeth for small cat species that co-occur in
Israel. Note the regular pattern of differ-
ences in size between species. Size is cor-
related with the size of prey selected by
the different species. (Adapted from Dayan

et al. 1990.)



2 uupiwaon

1. 2Tnv aAAnAoPonBOcia (mutualism) n weéAsia gival Koiviy

AgixAva: yUKNTag + UKOG



(a) (b)

Figure 15.10 | Nitrogen-fixing Rhizobium bacteria (a) infect the roots, thus forming nodules (b). The
bacteria derive carbon from the plant and in return provide the plant with nitrogen.



Beltian bodies
(YAukoyovo)

2. Tnhv dAAnAoPonBOcia n weEAeId ivdl KOIVA

Pseudomyrmex + acacia

EmtipuTta
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Yxeon aAAnAoponBeiag
AVAPETA OTA TPOTTIKA
HLPUNYKIO Azteca kal OTO
Sevépo Cecropia

Yxéon aAAnAoPonBeiag avaueca oTa JLPPNYKIA Pseudomyrmex
ferruginea kal TNG akakiag, Acacia cornigera



These corals secrete an external skeleton
composed of calcium carbonate. The individual coral ani-
mals, called polyps, occupy little cups, or corallites, in the
larger skeleton that forms the reef (Figure 15.8). These
corals have in their tissues small, symbiotic plant cells
(algae) called zooxanthellae. Although the coral polyps
are carnivores, feeding on zooplankton suspended in the
surrounding water, they acquire only about 10 percent of
their daily energy requirement from zooplankton. They
obtain the remaining 90 percent of their energy from car-
bon produced by the symbiotic algae through photosyn-
thesis. Without the algae, these corals would not be able
to survive and flourish in their nutrient-poor environ-
ment (see Researcher Profile: John J. Stachowicz.)

Gullet

Gastrodermis

- Skeleton

Zooanthellae
in gastrodermal

|
ek I Corallite cup
(b)

Figure 15.8 | (a) Photograph showing individual polyps of the
Great Star (Montastrea cavernosa) coral. (b) Anatomy of a coral
polyp, showing the location of the symbiotic zooanthellae.

~ Sclerosepta
in the cup




15.11 | Some Symbiotic Mutualisms
Are Defensive

Other mutualistic associations involve defense of the
host organism. A major problem for many livestock pro-
ducers is the toxic effects of certain grasses, particularly
perennial ryegrass and tall fescue. These grasses are in-
fected by symbiotic endophytic fungi that live inside
plant tissues (Figure 15.12). The fungi (Clavicipitaceae
and Ascomycetes) produce alkaloid compounds in the
tissue of the host grasses. The alkaloids, which impart a
bitter taste to the grass, are toxic to grazing mammals,
particularly domestic animals, and to a number of insect
herbivores. In mammals, the alkaloids constrict small
blood vessels in the brain, causing convulsions, tremors,
stupor, gangrene of the extremities, and death. At the
same time, these fungi seem to stimulate plant growth
and seed production. This symbiotic relationship sug-
gests a defensive mutualism between plant and fungi. XOpTO

Figure 15.12 | Endophytic fungi
in a blade of fescue (Festuca).

HUKNTAC




Figure 24.17 Cleaning symbiosis.

A cleaner wrasse (Labroides dimidiatus) in the mouth of a spotted
sweetlip (Plectorhincus chaetodontoides) is feeding off parasites.
Does this association improve the health of the sweetlip, or is the
sweetlip being exploited? Investigation is under wayv.



YXEoN WN CLUPIKTIKNS AAANAORONBEIAC
AvAUECA OTA TTOLAIG Buphagus
erythrorhynchus kai TIG avTIAOTTEG. Ta
TTOLAIA ALTA TEEPOVTAI ATTOKAEIOTIKA
aATTo Ta £€DTTAPACITA TTOL PPICKOVTAI
OTO 6¢pUA HEYOAANOTWHWY {wwv TNS N.
APPIKNG

Yxéon aAAnAoPonBeiag avaueca oTo
Yapl-kaBaplioTh Labroides dimidiatus
TTOL KaBaEIlel TTAPACITA KAl VEKOOLG
IOTOVG AKOMN KAl JECA ATTO TO OTOUA
HEYAADTEQV KA ETTIKIVOLVV WAPIWV.

EikOva 12.128



.
(a)

Figure 15.13 | Examples of cleaning mutualism. (a) Bluehead wrasse
(small fish at mouth) participating in cleaning symbiosis with a Moray
eel (Muraenidae). The cleaner-fish obtains food by cleaning ectopara-
sites from the host fish. (b) The red-billed oxpecker of Africa feeds al-
most exclusively by gleaning ticks and other parasites from the skin
of large mammals such as the impala shown in the photograph.




Figure 15.14 | Only males of a single wasp species
(Neozeleboria cryptoides) pollinate the elbow orchid of south-
eastern Australia (Chiloglottis trapeziformis). A structure on the
flower mimics the body of the smaller female wasp and emits an
odor that imitates the pheromones (chemical signals) produced
by the female. When a male wasp struggles to mate with the
female decoy, pollen sticks to his body, which he then transfers
to other elbow orchids.

Figure 15.16 | The frugivorous cedar waxwing (Bombycilla
cedrorum) feeds on the red berries of mountain ash (Sorbus).

H aAAnAoponOcia sUmAEKETAI
oTh 01doTropd TWV OTTOPWYV

Figure 15.15 | Bleeding hearts, trilliums, and several dozen
other plants have these appendages on their seeds that contain
oils attractive to ants. The ants carry the seeds to their nest
where the elaiosomes are removed and consumed as food, leav-
ing the seeds unharmed.



2. Koivopiwon (commensalism) civai va maipveic xwpic va PAATTEIC

YXEon KOIvoRicdoNnc avaueca oTa
ETTIPLTA KAI OTA TPOTIIKA &evépa



YXeoN KOIVORIONG AvAUETA OTOV AUPITTRIVA KAl TN BAAAGCOIa
avepwvn. O aupImmpicdvag PEICKE KATAPLYIO KAl TPOPN, EVW N AVEUWVN
Sev erTnpeadeTal oLTE BETIKA OLTE APVNTIKA
















TTapaoiTiouoc (parasitism) cival va weeAciodl oe Pdpoc Tou dAAou

MiKpoTtapdaoiTa MakpoTapdoiTa

roc pakThpio ox10TOoWHA
PP AT —— R

4
¥

159 nm

FIGURE 49.1 An Introduction to Parasite Diversity
Parasites are very diverse in their taxonomy, life cycles, size, and habitat requirements. The cold virus (left),
mycobacteria (center), and blood fluke (right) shown here parasitize humans.

Ta mapdoita mai(ouv onpavTiké poAo ath puBuion TS OUVAHIKAG TWV
TTAnBuopWwyY Kai oTh 0oUA HIAC KOIVOTNTAC
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Kingdom Animalia —___, Class Insecta

Phylum Arthropoda (6 legs) FIG. 1.27. First-stage Filaroides larvae in dog feces. The larvae have a kinked
tail but no accessory spine. F. osleri and F. hirthi are best diagnosed using a zinc
sulfate flotation test. A Baermann exam is appropriate for the more active larvae
of £ milksi. Filaroides, spp. are canine lungworms.
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Genus Sarcoptes
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Mia €I8IK KATNYOopEIa £€TTAPACITWY €ival TO TTAPACITOEISN,
KLPIWC EVTOUA (TTX. MIKPEC OPNKES) TTOL YEVVOULYV TA ALYA TOLG
oTnV em@paveia Tou evioTr). O AOpPPREC TOLCS TPEPOVTAI ATTO TO

S€ppa ToL EevIOTN TTPOKAAWVTAG TO BAVATO TOL
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TTapdoiTa ou Xpeidlovral evdidUeco opéd

Plasmodium I

MOSQUITO HOST 1. Sporozoites are |1jected from salivary HUMAN HOST

gland of mosquito mto human.

2. Sporozoites
reproduce asexually
to form merozoites
in human liver.

8. After meiosis, resulting
cells develop into sporozoites
and migrate to salivary glands.

000

o”eo
¢ ¢

Gametocytes ML
t

L)
7. Male and female !
gametocytes fuse ;
in mosquito’s gut. Sporozmtesl 3. Merozoites

in salivary
glands 1 are released
‘ into blood-

stream where

they infect red
/ blood cells.

4. Merozoites reproduce
asexually until they cause
red blood cells to rupture
(causing anemia in human
host).
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@

6. When a mosquito bites
the human host, gametocytes
enter the mosquito as part of

a blood meal. _ e
5. Merozoites surviving human

immune system become male
| or female gametocytes.



TTapdoita ou XpeidlovTal evdidueoo EevioTh:

Fasciola hepatica l



O EevioTAC amavTd oTnv £miBson Tou TApdoiTov: ouv-e€EAIEN

Downy
Woodpecker

TTepikAciel ae kUaTeg TRV Trichinella

H mapoucia auywv Tou TapdoiTou
Oleyeipel Th dnpiovpyia piag dopng
TTou TrepikAeiel TiIc Adppec. Ol
OOHEC AUTEC TTpooeAKUOUY
101aiTepa Tov OpUOKOAATITN



'‘OTtav 10 LTO Solidago altissima TPOCPRAANETAl ATTO TO EVTOUO Eurosta
solidago dnuiovEYEi €I8IKES KOOTEIG TTOL TTEPIKAEIOLY T ALYA TOL
EVTOMOUL. O1 EAKLOTIKEC QLTEC KOOTEIC TTIPOTEAKLOLY TO SPLOKOAQATTTN
Picoides pubescens, 0 OTTOIOC avoiyovTag TOLTTES TPWEI TIC AOPREC TOL
EVTOUOU.




O EevIioTAC amavTd oThv £TiOson ToU TAPdoITOU: dVOOOAOVIKA adTtdvThon

(a) HUMAN IMMUNE DEFENSE AGAINST PLASMODIUM

cp26 protein

Plasmodium from Plasmodium
(sporozoites
HLA-B53

1. Healthy liver cell 2. HLA-B53 protein 3. Cytotoxic T cell 4. Cytotoxic T cell kills
has an HLA-B53 displays cp26 protein recognizes HLA-B53 liver cell before
protein on its membrane. from Plasmodium, indicating and cp26 complex. merozoites are produced.

that the liver cell is infected.



Ta mapdoita emnpedlouv Thv emipiwon Kai To pudbuo avamapaywync Tou EevioTh

O ap1BuoéC TWV AUYWV TTOU
TTapdyouv ol oaupeC TTOU
£xouv TpooPAnBei amod
ghovoaia gival 20%
HIKPOTEPOC ATIO TIC UYIEIC

Ta mpoapepAnpéva eppaviCouv
aouvnoIoTh oUUTTEPIPOPd: TTX
KOAUUTTOUV KOVTd OTNV £TIQAVEID

Kai €ivail Ttio eudAwTta oToug
OnpeuTéC

California killifish



Ta napaoita emnpealouv Tnv
emipiwon kai To puOuo
avamdpaywyng Ttou EevioTn

Tree mortality caused by Phytophthora ramorum.

Estimated Percent Basal Area in Red and Live Qaks

1994-2004:
650Km




West Nile Virus in the United States, 2002

Verified avian, animal, and mosquito infections during 2002, as of
November 22, 2002

- Pattern indicates human case(s)
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O MANBLOPOC TNG KoLKoLPRAYIAG Strix aluco oTnv OEPOPSEN TNC AYYAIQG, £xel OTABEPO UEYEDOG
TTapd TO YEYOVOGS OTI Ta SLO TPWKTIKG (Apodemus silvaticus kal Clethrionomus glareolus) TTou
ATTOTEAOLV UEPOG TNC TOPOPNCS TNG ALEOUEIVOVTAI EVTOVA

ZOVOAO ATOH®YV TRV §LO
TPWKTIK®V ava eKTApIO

Koukovpayia

Atopa KovkouLpayiag
ava eKTaplo
3

0

1947 1950 1953 1956 1959



AEITOUPYIKA Kal dpiOunTIKA amokpion

AyyAo¢ evtopoAdyoc M. Solomon 1949:

AciToupyIkn ammokpion Tou BnpeuTn: €ival n oxéon avdueoa oTov
api1Ouod arépwy Tou Bnpdparog mou e€oAoOpelovTal amd KdBe dTopo
TOoU OnpeuTA.

ApIBuUNTIKA ammokpion Tou BnpeuTh: n oxéon avdpeoa oTov dpiOuo
aToOPWV Tou OnpduaToc Kai Tov pubud avamapaywyng Tou BnpeuTh




Type ll

Number of prey consumed per predator per unit time

Type llI

Percent of prey consumed per predator per unit time

Prey density
(c)

O puBuog
OvnoiyoTnTag Tou
Onpduartog Adyw

Bnpeuong: oTaBepog

Prey density

Tpeig TUTOI
Ag1ToupyIKAC ORpeguaong

a. O apiBji6c Twv GTOHWY ToU
Onpaparoc mou e€oAoOpeveTal amod
KaBe aropo Onpeutn civai
avaAoyog HeE TNV mMUKVOTNTA TOU
Onpaparoc. TTabnrikoi Onpeutéc
(apaxvec) i opyaviopoi wou
Tpépovral and mAaykTov (paAaiveg)
N 0Tav n TpoYn OV EMAPKEI.

p. O apiBuéc Twv aTopwy Tou
Onpaparoc wou e€oAoOpeveTal amod
KaBe aropo Onpeutn auéavei
YpAyopa o€ XAUNAEC TMUKVOTNTEG
Onpaparoc. Orav opwc ol
TUKVOTNTEC UTEPPOUV KATOIEC
TIHEC, N KapnUANn apxilel va
opilovTiWveTal. Z€ KATola opida
TUKVOTNTAC E£XOUHE KOPEOHO TOU
OnpeuTn.

Y. 2ThV mepinTwon autn EXOUHE
apxika av€non Tnc AcITOUPYIKAC
amokpiong, aAAd To mpoOTUTO
HETAPOARC TNC KAT dATopo OnpeuTtn
EXEl OIYHOEIDN HOPWH.




Ap1Bué¢ apoupaiwyv TTOU
TPWYOVTA!l avd Yepdkl

Autumn-winter predation by weasels
as percent of autumn density of rodents
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Number sixth-instar larvae per 0.3 m? of foliage

(c)

O tapdyovTeg Tou emnpedlouv Thv
amavrtnon Tumou IIT:

H 61aBeaipoTnTA KATAWPUYIOU

H avalhtnon dAAwv BnpapdTwy amo To
OnpeuTh TTou PpiokovTal oe HEYAAUTEPEG
ouyKevTpwoelg (switching)



Number of nesting pairs per 100 acres

ApIBuUNTIKA amokplon Tou BnpeuTth: n oxéon avapeoa oTov apiOpo

aToHWVY Tou BnpduaTtog Kai Tov pubuod avamapaywyng Tou OnpeuTth
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Figure 14.7 | Aggregative response in the redshank (Tringa
totanus). The curve plots the density of the redshank in relation
to the average density of its arthropod prey (Corophium spp.).
(Adapted from Hassel and May 1974.)
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H mpooappoyn eival amoTéAeoua TG YUOIKAC €TIAOYAC TTou dpd oThv
KANPOVOUIKA TTOIKIAOTNTA

Biston betularia - Manchester 1848 -1953




1859: o Sylvilagus éyive o peyaAUutepog exBpd¢ Twv Aipadiwv Thg AuoTpahiag

1950 1" emidnpia: o 16¢ Tou pu€dpaTtog BavdTwaoe 10 99,8% Twy
apyplokoUvVeEAWV

2" emidnpia: BavatwOnke To 90%
3" emdnpia: BavatwOnke To 50%



Mnxaviki duuva

Ta puTepd KUPTA aykasia Tou kakrou Mammilaria O akavBwdng MIoXo¢ Kal Ta QUAAG Tou
microcarpa, Tou armmavravtal oTic N.A. HMA, yaidoupdykabou arroteAolv Xapaktnpl-
NTTOPOUV VA YyavT{woouv TOOO YEPA T CAPKA TOU OTIKA] QUUVTIKR Sopr amrévavT ata QuTo-

BnpeuTn TOug, cav éva aykioTpl. @aya Jwa.



Hanoyleousk
Gledlsta irlacanthos
Leguminasao







Xnuikn duyuva




To okaBapl Eleodes
longicollis ekto&ebLoLV
ATTO TO AKPOPLOIO TNG
KOINIGG TOLG €va TOEIKO

Kal SOCOCUO LYPO

'Eva €i60C TTOVTIKIOL EALOE TO
TTOORANUA. ME TO UTTPOCTIVO TOUL
TTOSI OPNVWVEl TNV TTIOW KAl KATW
LEQIA TOL OKABAPIOL OTNV AUPO

, KQI ETTEITA TOWEI TN A&ia TOL
EEKIVOOVTAG ATTO TO KEPAAI



H AdpPa tou cibouvg Galerucine atmogeLyel TA ETIPAVEIAKA, YEUATA

TAVIVEG, KLOTISIA TV POAARYV TNC BEAAVISIAG, TOLTTWVOVTAC OTO
E0WTEPIKO TV POLAADYV KAI TPWYOVTAG OTIC E0WTEPIKES OTIRASEC.




TTpovupen Danaus plexipus

Asclepias

Cyanocitta cristata



‘Evrovoc mtpocidoToinTIKOC unxaviouoc svoc ToéikoU wapiol




‘Evrovoc mpoci®oTmoinTIKOC unxavioudc evoc T1oéikouU
Batpdxou (dendrobates tinctorius)







MuAegpiavoc uiuntioyoc: 4 €idn 1oéIkwy TeTAAoUdWY TTOU
£XoUV O0Ad ToV 010 XpWUATIOUO




MuUAgpiavoc LIUNTIOUOC




MmaTteoiavoc YignTIoUoc: N LiIKpA eUysuoTh TeTaAoUda-avTiPaociAéac
gigeiTal Thv T1o€IKA TTETaAoUda-povdapxn

i"




O akivduvo¢ oKWwpoC HipeiTal Thv ToEIKA KAl £MKivOUVN OPAKa
(B)

To un dnAntnpiwdeg Lampropeltis doliata pmpcitai To dnAnTnpiwdeg kopahAiowido Micrurus
fulvius e S S pa—




EmOeTikOC pignTioudc uetal tne xeiholc (wapi
KaBapioThc: Ttpooceyyil el dpoPpa via va kaBapilel Td
evdOTIdpdaoiTad Tou d&pUaToc) Kal The adAidpac
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a. b.

Figure 24.11 Camouflage in the anglerfish.

a. A wormlike appendage on the head of an anglerfish (Lophius americanus) lures possible prey. b. Then it opens its cavernous mouth and
devours its prey like this black seabass.






