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Ha ¢oto — xyk Morimus asper na cemenctBa ycaudeun, nnu gposocekos (Cerambycidae).

CeMencTBO Ha3BaHO ycayaMum 3a COBEPLLEHHO Bbl4arOLWMECH YCUKU, NN aHTEHHBI,

Yy HEKOTOPbIX MpeacTaBUTENEN OHU NPEBLILLAKT A/NMHY Tena B 4-5 pas. Y Hallero MmopuMyca
yCbl NOYTWN BABOE A/IMHHEE Tena, YTo 04HO3HAYHO onpeaenaeT ero reHaepHyo
NpUHagAexXHoCcTb — caMell. CaMKM oTIn4atoTCA 3aMETHO MeHbLLIEN «yCaTOCTbH» — BCENO
nnwb 1,3 AnnHbl Tena. Ycbl NOX0OXXM Ha TENECKONMUYeckmne, cocToAat n3 11 uneHnKos,
CUNbHbIE N NOABUXHbIE. J)KYKM YMEIOT 3aKmnablBaTb MX HA CMINHY.


https://elementy.ru/kartinka_dnya/1900/Zastenchivyy_usach
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_1.jpg
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_1.jpg
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_1.jpg
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_1.jpg
https://en.wikipedia.org/wiki/Morimus_asper
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%B0%D1%87%D0%B8_(%D0%B6%D1%83%D0%BA%D0%B8)
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%B8%D0%BA%D0%B8_%D1%87%D0%BB%D0%B5%D0%BD%D0%B8%D1%81%D1%82%D0%BE%D0%BD%D0%BE%D0%B3%D0%B8%D1%85

YCUKN — Ba>KHENLLMI N3 OpraHoOB YyBCTB Y XKYKOB. OTO 1 060HAHME, U OCA3aHMe,
M BapMaHT OpraHoB Cnyxa: YCUKW HEeCYT A>KOHCTOHOBLI OpraHbl, BOCAPUHUMAaKOLLME

BMGpaynmn, 3ByKoBble KonebaHus, cotpaceHmna. KoMMyHmnkauma 6e3 yCUKOB TOXKE He
obxoguTca: xapaktepHas no3a yrposbl npegycMaTpmBaeT NOAHATUE U pa3BeaeHmne nx
B CTOPOHbI. A B NpoLecce Ha4yanbHOro KOHTakTa C CaMKOW nerkue NpuKoCcHOBeHUA
ycuKaMu Npu3BaHbl NPOAEMOHCTPUPOBAaTb, YTO YrPO3bl HET, a COBCEM Aa>ke Hao60poT.
KcTatun, ycnkn — 3910 BUAOM3MEHEHHbIE KOHEYHOCTU, KOTOPble NpMobpenm HoBble
dyHKuMmM. NMoaToMy xyk 6e3 ycoB — Kak 6e3 pyk.

MopuMyc ¢ rnaBHoOro ¢oTo 0OTHOCUTCA K NoABMAY verecundus («3aCTEHUYUBBIN»), KOTOPbIN
pacnpocTpaHeH Ha KaBkaae, B KpbiMy, B Typummn n ipaHe. Hagkpblinba 'y MOpUMYCOB
cpocLimecsa, N03TOMY XXYKM He /IeTaloT, a TO/IbKO Non3atoT. [na BbiINoNHEHMA OCHOBHbIX
3ajad uMaro (B3pocsion cTaanun pa3BuTnUAa HACEKOMOI0) 3TOro BrosiHe JOCTaTOYHO, BOT
TONIbKO 3aMETHOMY pacLUMPEHUIO apeana neLwme nepexoibl COBEPLUEHHO He
crnoco6CTBYyHOT.

OcCHOBHbIX 3a4a4 y MMaro >XyKoB ABe: NOAKOPMUTLCA MNOC/E BbIXOAa N3 KYKOKM 1 OCTaBUTb
notoMcTBo. CaMKM Ha 9TOM 1 COCPeaoTaumnBatoTCA, a CaMubl eLLe U AepyTca 3a NpaBo
o63aBecTMCb NOTOMCTBOM. [lOBO/IbHO ApaynuBble XXyKu. BnipoyeMm, 1y apyrmx suaoB CBOU
npaBa Ha caMKy NPUHATO OTCTamMBaTb Tak XKe (CM. KapTUHKY AHA [paka >XyKOB-0NeHewn).

B Apake 0OCHOBHbIMU MHCTPYMEHTaMM ABMAKOTCA YENOCTU U NepegHne KOHEYHOCTM!.


https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD%D1%81%D1%82%D0%BE%D0%BD%D0%BE%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B0%D0%B3%D0%BE
https://elementy.ru/kartinka_dnya/1473/Draka_zhukov_oleney
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_2.jpg

&

B pesynbrate gpakum XXyK NMLwmnaca Yyactm yca v nospeaunsn npasyto cpegHtoto nany. ®oto
TatbaHbl HaTanbmnHown, KpacHogapckun kpaw, anpens 2021 roga

npO,D,Oﬂ)KVITel'IbHOCTb XKN3HN 'Y B3POC/IbIX >)KYKOB B MCKYCCTBEHHbIX YC/TOBNAX — MOpPAAKA

Tpex MecAaueBs. B npupoae e nx >Xn3Hb 3aMeTHO KopoYe, OUeHb Y>K BOCTpeboBaHbI
nuTaTesibHble HACEKOMbIE B MepNOL BbIkapMIMBaAHUA MTEHUOB. XKyKKM BbIXOAAT U3 KYKO/TOK
B KOHLLE BECHbI, OTKapM/IMBatOTCA MOJIOAOM KOPOM AepeBbeB (0nbxun, ayba, byka, kneHa),
KOoTopas cnocobCcTBYET CO3PEBAHUIO MOMOBbLIX KNETOK (3a cHeT 06mMnma GUToropMoHOB),

M NPUCTYNaroT K crnapusaHuio. [lpaku Toxke B 3TOT nepuoa HaumHatrotea. Ho ecnum
cnapvBaHue 1 oTKnaaka anL, NPoucxXoaaAT, Kak Npasuio, B TEMHOE BpeMsa CyTOK, To AepyTcA
caMLupbl 3a4acTyto AHEM, [a eLle U Ha CpaBHUTENbHO OTKPbLITOM NpocTpaHcTee. B apake
OHU, KaK BOAMTCA, HAYEro BOKPYr cebs He BUOAT U CTaHOBATCA 1erkon o6biven ans
NPOoYEeChIBaOLLMX OKPECTHOCTM NTULL.

BoknBLive caMubl cnapmBaroTCcA C caMkKaMu, N Te OTrnpaBnArTCA NCKaTb MeCTO ANnA
oTknagku amy,. MNewkoM. MNMogxoasauiee aepeso HaWTW He Tak-To MPOCTO: OHO AO0JI>)KHO 6bITb
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60 >XXMBbIM, HO 3apa>keHHbIM rpnbamm, NMbo HegaBHO yNaBLLUWM U TOXKE 3apa>keHHbIM
rpubamm. Notomy uto rpnbol — 310 6€/10K, KOTOPOro B 340POBON APEBECUHE NOYUTH HET.
A Ha 0gHON TONbKO LLeNn03e, gaxe o6nnbHO cCHabXXeHHOW yrnesogaMmm 3 COKoB,

XOopoLwluero >yka He BblpaCTUTb.

XKyk HomMmHaTvBHOro noasuaa M. a. asper Ha cocHe. ®oto © Daniel Rydzi
¢ canTta cerambyx.uochb.cz, Npeunsn, 2 nroHa 2019 roga

MecTo AN OTKNaaKW AL, A0MXKHO 6bITb TEM/bIM, HE MepeyBaXXHEeHHbIM, He NepecoXLLnM

N 3aLLNLLEHHBIM OT XULLIHWUKOB Ha BnxXKanLlMe NoiMecsaLa, noka 13 auL, He BblayT
NIMYNHKM U He 3abypATcsa B ApeBecuHy. MNpoaensiBate XoAbl B APEBECUHE, KOPMUTLCSA

N pacTu IMUYNHKM ByayT, B 3aBUCUMOCTM OT YC/TOBUIA, OCEHb-3UMY-BECHY UV rofa nonrtopa,
nepenuHAB 3a 3TO BpeMsa TPUXabl. [1OTOM OKYKINBAaOTCA, CO3PEBAOT U XAyT Tenna
NIMYNHKM TaM Xe, BHYTPU AiepeBa, B KOKOHE.

B MpaHe 3acTeHUYMBBLIX MOPMMYCOB MoMMany Ha NnepeBo3ke Knewlen poaga Elattoma. 3tun
ManeHbkume rpubosgHble KNeELLM NCNOMb3YHOT XXYKOB B KavyecTBe TpaHCMOPTHOIO CpeacTBa
npv nepees3ne Ha HOBOE MECTO XXMTeNbCTBA. [M0CKONbKY XXYKN 3aUHTEPECOBAaHbI
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B ApeBEeCUHe, 3apa>keHHOW rpnbamu, Knewiam ¢ HAIMKU No NyTu. Takon BapmaHT
pacceneHuna Ha3biBaeTcAa dopesvel (CM. KapTUHKY aHA XKyK-nepeBo3unk). Yalle K ycnyram

nepeBO34YMKOB NpmberatoT caMkm Knewem — nm Hago 6yayLimx getTmek KOpMoMm
obecneymnBaTb.

Ecnun paccMOoTpeTb >)Kyka BHMMaTtesibHO, MO>XKHO 3aMEeTNTb, YTO MOBEPXHOCTb Ha,El,KprﬂI/IIZ

W nepefHEeCnUHKM Yy HEro He rnajkas, kak y 60/1bLUNMHCTBA ycauen. ITO OTpakeHo
B BMJOBOM Ha3BaHWU: asper — «LLepoxoBaTbii». HenpocTble, Kak BbIACHUI0Ch, XXYKW.

C 3aMeuaTtenbHoM TepMoperynauuen, obycnoBieHHOM BO MHOTOM MMEHHO
KOHUrypaumen Hagkpbiinin n X MUKPOCTPYKTYpon. iccneaoBanu aTo Ha

npegcrasuTenax gpyroro nogenpa — M. a. funereus.

Mopumyc nogeuaa funereus. Poto ¢ canta commons.wikimedia.org
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HasBaHwue funereus OCNOBHO 03HAYAET «MOXOPOHHbIA». 3BYUYMUT KaK-TO COBCEM Y>K
Mpa4vHo, XOTA HaAKpPbI/IbA Y XKyKa He YepHble, a Cepble C YePHbIMU NATHAMMU.

TouHee, KyTUKyNa YepHas, HO B TEX MecTax, rae BbIrAANT CePON, MOKPbITA KPOLLUEYHbIMU
Npo3payHbiMK BOSTIOCKaMK. B YepHbIX 30Hax BONOCKM YepHble. Bonockn BHOCAT cBOM
NMOCWUNbHbIM BKNag B TEPMOPErynaLmMio — YaCTUYHO paccenBatoT TEM/I0BOE U3/yUYeHMeE.
OTW BONOCKU OKpY>KatoT 6Yropku, BbINOMHAKOLLME POSib MUKPONH3, N3-3a KOTOPbIX

Hapy>XHaA NoBepXHOCTb N BbIrMMAAUT LUGpOXOBaTOVI.

LLlepoxoBaTaa NnoBepxHOCTb HAAKPbINUM XXyka M. a. asper. PoTo C
camta commons.wikimedia.org

AHaNoOrMyHo oMMaTUANAM — CTPYKTYPHbIM €4MHULLAM CNIOXXHOIo paceTouHoro rnasa

y HACEKOMbIX, — MUKPONMH3bI GOKYCUPYHOT U3/TyYEeHME Ha BHYTPEHHIOK YacTb HAAKPbIIUNA.
OTO NPUBOAMUT K HarpeBy LIMPKYTMPYIOLLLEN MO MUKPOKAHanam BHyTpu

HagKpbiNun remonmosbl. TaM xe, Ha BHYTPEHHEN MOBEPXHOCTW, KaHasbl NPOXoAAT YUepes
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MHTepecHeNLmne ob6pa3oBaHNAa — NONOCTU, HAMOMUHAIOLLME MO CBOUM GU3NYECKNM
cBoncTBaM abcontoTHO YepHoe Teso (cM. Black body).

5 mm

200 um

@

(a) nurMeHTMpOBaHHanA BHYTPEHHAA NOBEPXHOCTb HagKpbinun M. a. funereus.
YBenunueHHaa yacTb Ha (b) nokasblBaeT CTPYKTYpbl, MOXOXME Ha YepHOEe Teno
(chepuueckune, c UepHbIM NATHOM B LEHTPE — KpacHble cmpe/iku). (€) npocBevmnBatoLLee
n3obpa>keHne HagKpbIba LEMOHCTPUPYET CUCTEMY KaHANO0B, OTBETBNAKOLLMXCA OT
LLEeHTpanbHOro KaHana v oKpy><arLLmx KaXkayto cbeprnyeckyro

CTPYKTYpy. (d) B 06€cuBe"YeHHOM NepeKknChbio HaAKpPbIbe BUAHA ceTb 60n1ee Menkmnx
KaHanoB, coeaunHaAoLWMX chepmnueckyro CTPYKTYpy C OCHOBHbIMM KaHanaMmn. ®oto n3
ctaTtbm D. Vasiljevi¢ et al., 2021. Thermal radiation management by natural photonic
structures: Morimus asper funereus case
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MonocTu BbICTNaHbI KPOLLEYHbIMM BO/IOCKaMU, paboTatoLmMMm Kak

TeMnepaTypHble CEHCU/I/IbI, 3aCTaBASA XXYKOB NPW BbICOKOW CTENEHM Harpeea Uckatb
6onee npoxnagHoe MecTo. XapakTepHas YepTa MOPUMYCOB, MPOXKNBAOLLINX B TEM/bIX
Kpasax, — npeanoyYTeHne 3aTEHEHHbIX U MPOX/1aAHbIX MECT.

MUKpPOKaHan YepHoe Tesno MUKPOKaHan

i

100 um

50 pm
Rl e e s

(b)

)

(a) nonepeuHbIn cpe3 HagKpbiba M. a. funereus ¢ XopoLLO 3aMETHbIM YEPHbIM TE/TIOM

C MMKpokaHanamu ¢ o6enx ctopoH; (b) Ha ysennmuyeHHOM nsobpa>keHnn BUAHbI BONOCKMU,
BbICTMNAOLLMNE BHYTPEHHIOI NOBEPXHOCTb YepHoro Tena. ®oto ua ctaTtbn D. Vasiljevic

et al., 2021. Thermal radiation management by natural photonic structures: Morimus asper
funereus case

TakaA cTpykTypa npeanonaraeT YyBCTBUTENIbHOCTb K MHGPAKpPaCHOMY U3NyUYEHUIO Ha
YPOBHE KYTUKY/bl U BbICOKYO 3bdEKTUBHOCTbL TennoobmeHa. TepMoperynaumm
cnoco6cTByeT He6O/MbLLOW (MEHEE MUMITIMMETPA) 3a30Pp MeXKay Te/IOM XyKa

N HaAKPbINbAMM, a TaKKe KPOLLEYHbIE BbIPOCTbl — MUKPOTPUXNU — Ha BHYTPEHHEN
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MOBEPXHOCTU HaaKpbliNMi. Koraa B onbiTax Harpesany BHELLHIOK CTOPOHY HaaKpPbInNA,
TeMnepartypa BHYTPEHHEN MOBEPXHOCTU OoKa3anacb NouTn Ha 20°C Huxke.

CneBa — cMoaennpoBaHHbIN Kycouek HaaKpbinbs XXyka M. a. funereus nokasbiBaeT

B3aMMOOeNCTBME MUKPONUH3 (Ml), «<4epHoro Tena» (bb) n cuctemMbl MMKpoKaHanoB (mc),
Mo KOTOPbIM UMpKynupyet remonnmaoa. Ha (a) xopoLLo BnaHbl MUKPOTPUXUKM (Mt) 1 BONOCKU
(ha); Bna ceepxy (b) nokasbiBakT BblpaBHUBAHME MUKPOMMH3 U MUKPOKaHanoB.
MwuKpoKaHan NOIHOCTbIO OKPY>KaeT YepHOoe TeNo 1 CBA3aH C HUM eLle 6onee MenkKnMum
KaHanamu. CripaBa — BHYTPEHHAA MOBEPXHOCTb HAAKPbIIMKN C MAaCCUBOM MUKPOTPUXUM,
yBENMNUYEHHbIM Ha Bpe3Kke. ®oTo n3 ctatbm D. Vasiljevié et al., 2021. Thermal radiation

management by natural photonic structures: Morimus asper funereus case

3aueM xe XKykaM Takme CrioXKHOCTn? HacekoMble — cyLLLleCcTBaA MOMKUNOTEPMHbIE, TO €CTb
TeMnepartypa ux Tena 3aBMCUT OT TeMMepaTypbl OKpy>katoLLen cpeabl. MoHmxkeHne
TeMnepaTtypbl HUXKE rpaHnL, 3KOMOrMYEeCKOro onTMMyMa 3aMeIAeT BCE )XM3HEHHbIE
NPOLECChHI, a NOBbILLIEHNE CaMblM HEFAaTUBHbLIM 06pa30M oTparkaeTcs Ha PenpPOoaYKTUBHbIX
CMOCOBHOCTAX XXECTKOKPbINbIX, CHMXKAA >XM3HECNOCOHOHOCTb CNEepPMbl y CaMLLOB.
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MocKonbKy >XyKM MOPUMYCbI HE NIETAIOT, 3aMETHOro HarpeBa Tesia 3a CYeT ABUXKEHUA
FPYAHbIX MbILLLL Y HUX He npoucxoauT. MNoaHATb HaAKpPbINbS U 0XNaauUTb HarpeTyro
NOBEPXHOCTb Te/la OHM TOXKE He MOTYT: HaAKpPbINbA CPOCNUCh. TepMoperynsaumsa 3a cHet
06MEHHbIX MPOLLECCOB XXyKaM HECBOMCTBEHHA. MopuMycbl BbIBpanu BapnaHT

9P DEKTUBHOIO perynmpoBaHusa TeMnepaTtypbl 3a CHET CTPYKTYPbl HAaAKPbITUIA.

BecbMa BEpOoATHO, YTO MUKPO/IMH3bI-TEPMOAAaTUMKM TaK>KE MOMOTraloT caMKaM >KYKOB
B MOWCKE rHUIOLLLEN APEBECUHbI NPW OTKNaaKe anLl,. Beab npouecc pasnoxeHus
NpeBecUHbl 3K30TEPMUUECKNIA, TO eCTb BCeraa UaeT C BblaeneHneM Tenna.

®doto TaTbAHbl HaTanbmHon, KpacHogapckum Kpan, anpens 2024 roga.

TambaHa HamasbuHa
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Pictured is a Morimus asper beetle, a member of the longhorn
beetle family (Cerambycidae). The family is named for its exceptionally

prominent antennae, or antennae , which in some species are four to five times longer than
the body. Our Morimus beetle's antennae are almost twice as long as the body, clearly
identifying it as a male. Females have significantly fewer antennae, measuring only 1.3
times the body length. The antennae are telescopic, consisting of 11 segments, and are
strong and mobile. The beetles can fold them onto their backs.

Antennae are the most important sensory organs in beetles. They serve as a sense of smell,
touch, and a form of hearing: the antennae carry Johnston's organs , which detect
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vibrations, sound, and tremors. Communication is also essential without antennae: the
characteristic threat pose involves raising and spreading them apart. And during initial
contact with a female, light touches with the antennae are intended to demonstrate that
there is no threat, quite the opposite. Incidentally, antennae are modified appendages that
have acquired new functions. Therefore, a beetle without antennae is like having no arms.

The Morimus beetle in the main photo belongs to the subspecies verecundus ("shy"), which
is common in the Caucasus, Crimea, Turkey, and Iran. Morimus beetles have fused elytra,
meaning they cannot fly, but only crawl. This is sufficient for the adult stage of insect
development to perform its basic functions , but walking does not contribute to a
significant expansion of its range.

Adult beetles have two main tasks: feeding after emerging from the pupa and leaving
offspring. Females focus on this, while males also fight for the right to have offspring. These
beetles are quite pugnacious. However, other species also defend their rights to the female
in a similar manner (see picture of the day: Stag beetle fighting ). In this fight, the main tools
are the jaws and forelimbs.


https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B0%D0%B3%D0%BE
https://elementy.ru/kartinka_dnya/1473/Draka_zhukov_oleney
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_2.jpg

@

As a result of the fight, the beetle lost part of its antenna and damaged its right middle leg.
Photo by Tatyana Natalina, Krasnodar Krai, April 2021

The lifespan of adult beetles in captivity is about three months. In the wild, their lifespan is
significantly shorter, as nutritious insects are in high demand during the period of raising
their chicks. The beetles emerge from their pupae in late spring, feed on young tree bark
(alder, oak, beech, maple), which promotes the maturation of reproductive cells (due to the
abundance of phytohormones), and begin mating. Fights also begin during this period.
However, while mating and egg-laying typically occur at night, males often fight during the
day, especially in relatively open areas. During a fight, they are typically blind to their
surroundings and become easy prey for birds scouring the area.

The surviving males mate with the females, who then set out to find a place to lay their
eggs. On foot. Finding a suitable tree isn't easy: it must either be alive but infested with
fungi, or recently fallen and also infested. Fungi are a protein, which is almost absent from
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healthy wood. And a good beetle can't grow on cellulose alone, even with abundant
carbohydrates from the tree's sap.

A beetle of the nominate subspecies M. a. asper on a pine tree. Photo © Daniel Rydzi
from cerambyx.uochb.cz , Greece, June 2, 2019.

The egg-laying site should be warm, not overwatered or dry, and protected from predators
for the next two weeks, until the larvae hatch and burrow into the wood. Depending on
conditions, the larvae will tunnel, feed, and grow for fall, winter, and spring, or for about a
year and a half, molting three times during this time. They then pupate, mature, and await
warmth within the tree, in a cocoon.

In Iran, shy Morimus scaly-faced mites were caught transporting Elattoma mites . These
small fungivorous mites use the beetles as a means of transport when moving to a new
home. Since the beetles are attracted to fungi-infested wood, the mites travel with them.
This dispersal method is called phoresy (see picture of the day : Carrier Beetle ). Female
mites most often resort to transporting beetles, as they need to provide food for their future

offspring.
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If you examine the beetle closely, you'll notice that the surface of its elytra and pronotum is
not smooth, unlike that of most longhorn beetles. This is reflected in the species

name: asper , meaning "rough." These are complex beetles, it turns out . They have
remarkable thermoregulation, largely due to the configuration of their elytra and their

microstructure. This was studied in representatives of another subspecies, M. a. funereus .

Morimus subspecies funereus . Photo from commons.wikimedia.org

The name "funereus " literally means "funeral." It sounds downright gloomy, even though
the beetle's elytra aren't black, but gray with black spots. More precisely, the cuticle is
black, butin areas where it appears gray, it's covered with tiny transparent hairs. In the
black areas, the hairs are black. The hairs contribute to thermoregulation by partially
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dissipating thermal radiation. These hairs surround tubercles that act as microlenses,
giving the outer surface its rough appearance.
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The rough surface of the elytra of the M. a. asper beetle . Photo
from commons.wikimedia.org

Similar to ommatidia —the structural units of the compound eye in insects—microlenses
focus radiation onto the interior of the elytra. This leads to heating of the

hemolymph circulating through microchannels within the elytra . There, on the inner
surface, the channels pass through fascinating structures—cavities—that resemble a
black body in their physical properties (see Black body ).
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(a) Pigmented inner surface of the elytra of M. a. funereus . The enlarged portion

in (b) shows blackbody-like structures (spherical, with a black spot in the center - red
arrows ). (¢) Transillumination image of the elytron reveals a system of canals branching
from the central canal and surrounding each spherical structure. (d) A peroxide-bleached
elytron reveals a network of smaller canals connecting the spherical structure to the main
canals. Photo from D. Vasiljevi¢ et al., 2021. Thermal radiation management by natural

photonic structures: Morimus asper funereus case

The cavities are lined with tiny hairs that act as temperature sensilla, causing the beetles
to seek cooler locations when temperatures are high. A characteristic trait of Morimus
beetles living in warm climates is a preference for shaded and cool places.
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(a) Cross-section of the elytron of M. a. funereus showing the clearly visible black body with
microchannels on both sides; (b) a magnified view shows the hairs lining the inner surface
of the black body. Photo from the article by D. Vasiljevi¢ et al., 2021. Thermal radiation

management by natural photonic structures: Morimus asper funereus case

This structure suggests sensitivity to infrared radiation at the cuticle level and highly
efficient heat exchange. Thermoregulation is facilitated by a small (less than a millimeter)
gap between the beetle's body and elytra, as well as tiny projections—microtrichia—on the
inner surface of the elytra. When the outer surface of the elytra was heated in experiments,
the temperature of the inner surface was almost 20°C lower.
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Left : Amodeled section of the elytra of the beetle M. a. funereus shows the interaction of
microlenses ( ml), the black body ( bb ), and the system of microchannels ( mc ) through

which hemolymph circulates. In (a), the microtrichia ( mt) and hairs ( ha) are clearly
visible; the top view ( b ) shows the alignment of the microlenses and microchannels. The
microchannel completely surrounds the black body and is connected to it by even smaller
channels. Right : The inner surface of the elytra with the array of microtrichia, enlarged in

the inset. Photo from the article D. Vasiljevi¢ et al., 2021. Thermal radiation management
by natural photonic structures: Morimus asper funereus case

Why do beetles go through such trouble? Insects are poikilothermic , meaning their body

temperature depends on the ambient temperature. A drop in temperature below the
ecological optimum slows down all vital processes, while a rise has a detrimental effect on
the reproductive capacity of beetles, reducing the viability of sperm in males.

Since Morimus beetles are flightless, they don't noticeably heat their bodies through the
movement of their thoracic muscles. They also can't raise their elytra to cool their heated
body surface, as their elytra are fused together. Metabolic thermoregulation is not typical
for beetles. Morimus beetles have chosen to effectively regulate their temperature through
the structure of their elytra.


https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_8.jpg
https://elementy.ru/images/kartinka_dnya/potd_morimus_asper_8.jpg
https://www.sciencedirect.com/science/article/abs/pii/S0306456521000991
https://www.sciencedirect.com/science/article/abs/pii/S0306456521000991
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F_%D0%BD%D0%B0%D1%81%D0%B5%D0%BA%D0%BE%D0%BC%D1%8B%D1%85
https://www.nature.com/articles/s41467-018-07273-z

It's highly likely that the microlenses acting as heat sensors also help female beetles locate
rotting wood when laying eggs. After all, wood decomposition is an exothermic process,
meaning it always produces heat.

Photo by Tatyana Natalina, Krasnodar Krai, April 2024.

Tatiana Natalina

Daniel Rydzi’s personal note:

Although | have not been in any contact with this project and have not asked for any aproval
to post this article on my webpage | find it very intersting to also reproduce this message of
authors:

About the project (https://elementy.ru/)

The non-profit popular science project "Elements of Big Science" was launched in 2005
and developed for 11 years with the support of Dmitry Zimin's Dynasty Foundation , whose
priorities have always been supporting Russian fundamental science and its popularization
in society. From 2015, when the Dynasty Foundation was designated a "foreign agent" and
effectively liquidated, until early 2017, support for "Elements" was assumed by the Zimin
Foundation, a non-profit organization created by the Zimin family to implement projects in
education and science.



