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Ha pacnpegenenne ruapoOHOHTOB B TOJILE BOABL, MPOLIECCH HX
KUIHCACATCTBHOCTH U PA3BUTHA BJIUAKT OHOTHUECKUS (PAKTOPHI (SHAOTCHHBIC
PHUTMBIL, BO3pAacT, pa3MHOKEHHE H T.1.) H a0HOoTHYeCKHe (paKTOphl (TeMIepaTypa,
COJIEHOCTDb, OCBEIIEHHOCTh, HATHYHEe MUIOM H T.4.). [Ipu 3ToM B3aMMOCBA3b
OHOJIOTHYECKUX TIPOLICCCOB ¢ (pakTOpamMu, ONPEeASIAIOIIAMH HX NPOTCKAHHE,
MOKeT OBITH CJIOXKHOH W HeABHO BHIpaKeHHOH. B 4acTHOCTH, HMcclaeAOBaHHE
U3MCHCHUS WHTCHCUBHOCTH MMOJIA OMOMOMHHECHCHIIMH B TEUEHHE CYTOK
OpeamnosiaraeT H3YYEeHHE He TOJNBKO OOLIHX 3aKOHOMEPHOCTEH Ppa3sBHUTHA
OHOMIOMUHECIICHTOB, HO M BBIABIICHHE JATCHTHHIX (DAKTOPOB, OKA3BIBAKOIIMX
HanOoJbllee BINAHAE HA HHTEHCHBHOCTE CBEUEHHS OPraHU3MOB.

B paborax uccaenosareneii [1, 2, 3, 4, 7, 11], 3aHuMaBnmxcs H3yueHHEM
HHTEHCHUBHOCTH MOJA OMOJIOMHHECLIEHIHH B pa3HBIX paiioHax UepHoro mops,
OTMCUEHO, YTO HA HHTCHCHUBHOCTH TOJIA OHONMIOMHHECIICHIIMN BIIMAIOT (haKTOPHI
Kak OHOTHYECKHe, Tak H aOuoTHdyeckHe. OOHAKO YHCIEHHOH OLEHKH
3HAYMMOCTH 3THX (DAKTOPOB HA CYTOUHYIO JHHAMUKY WHTCHCHBHOCTH CBCUCHHS
OHONMIOMHHECLIEHTOB B H3BECTHBIX padoTax He MPOBEIEHO.

Llene paboTel —  H3YYHTh H3MEHEHHWE  HHTEHCHBHOCTH  MOJA
OHOJIIOMHHECIICHIIMA B TEMHOE BPEMs CYTOK B MPHOPSKHBIX BOAaxX YepHOTO
MOpPA W BBIABHUTb ¢ MPHMEHEHHEM MHOTOMEPHOr0 CTAaTHCTHYECKOTO aHaIu3a
hakTopbl BAMMOMIAC HA (DYHKITMOHUPOBAHME OHOIMIOMHHECIICHTOB, a TaKkKe
OLIEHUTPh UX 3HAYHAMOCTD.

MATEPHAJIbBI H METOABI HCCJIIEAOBAHUA

JAns mpoBeneHHs aHAIH3a HCIMONb30BANIM SKCIEPHMEHTANIBHBIE JAHHEBIE
nonydaeHHBIE oceHbr0 2010 toma, B 67-M peiice HAyUHO-HCCICAOBATSIIHCKOTO
cyaHa «lIpodeccop Boaaunukwuii». MccnegopaHus BepTHKATBHOR CTPYKTYPHI
UHTCHCUBHOCTH MOMA OHOMIOMHHECIICHIIMT IPOBOAWIIM B TEMHOC BPEMS CYTOK B
OTKpBITOH akBaTopuud YepHoro Mops, v 3amagHeix OeperoB KpeiMa Ha TpaBepse
0. Kpyrnas. [ nybuna B paiioHe uccienopanna — okosio 70 M.

BeprukanbHele npoduan  monsd  OHOMIOMHHECLEHUHH  HCCIIeOBald
METOAOM MHOTOKPATHOro 0aTH(hOTOMETPHUYECKOTO 30HAUPOBAHUA TOJILM BOJBI,
HACIONMB3YS ruapobuodusnuecknii kommieke «Campma-M»[4]. C moMoineio
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3 JTpupodnunuil aromanax. 33

JAHHOTO KOMILIEKCA OMPESACIIN TAKXKE TEMIICPATYPY U COINEHOCTH Ha ity OuHe
H3MepEHH.

C nenpi0 BHIABICHHSA BIMSHHA OHOTHUESCKHX H a0noTHYSCKHX (PAKTOPOB HA
H3MEHEHHA HHTEHCHBHOCTH MOJSA OHOMIOMHHECUEHUIHH OBIT MpPHMEHEH
(baxropnsrit anamus [10, 12, 13].

Jlns perueHus 3amaun (PaKTOPHOTO AHANIM3A MPUMEHHIH METOMA TJIABHBIX
KOMIIOHEHT 3aKJTIOUAIOLIHICA B MOCIeJOBaTeIbHOM MOHCKe ¢akTopor. Mozenb

TMMaBHBIX KOMITOHCHT HMCCT Cﬂeﬂymﬂlﬂﬁ BHA:
i

k=1

roe X— HaOmoJaeMblii TMoOKa3aTenbk — KOMHYECTBO (PAKTOPOB;d;
ko3dpunuentsr ((axropusie Harpysku);; — 1, 2, 3,..n 7 — KOIHYECTBO
HaOIIO IeHHT.

Cratuctuueckas o0padoTKa pe3yabTaTOB SKCTIEPUMEHTATBHBIX
HACCICAOBAHUMI POU3BOAWIN ¢ TIOMOINBK) TTAKETOB NPOrPAMMHOIO
cTaTucTH4eckoro aHanu3aMicrosoftExcel 7.0 nStatistica 6.0.

PE3YJIbTATBI U OBCYX/JIEHUE

JAnd  OLEHKW  XapakTepa  BEPTHKAIBHOrO  Mpoduna  W3MeHEHHUA
HHTCHCHBHOCTH TIOJIA OMOIOMAHECIICHIIMK B TCMHOE BPEMA CYTOK, BCIO TOJIIITY
Bogel or 0 go 60 M pa3buim Ha S5-MeTpoBBle CNOH MO rayOuHe. Beimo
OTIPEACNCHO, YTO [AHHAMHKA HMHTCHCHBHOCTH TIONA OHOMIOMHHECIICHITNH
OTKPBITOI aKBaTOpUM MoOpsA Ha Tpaeep3e 6. Kpyrnad BepxHero cnos oTnuyaercs
0T TIIy0OKOBOAHOTO ¢Josl. JIJiA BHIABICHHUA CIOSB BOABI, B KOTOPBIX U3MCHCHUS
HHTEHCHBHOCTH ToJiA OHONMIOMHUHECLUEHIHM WMEIOT ONMW3KHi  XapakTep,
TMPUMCHWIN KJIACTECPHBIN anammus [9].

B pe3ynpTare mnpHMEHEHWA arJioMEPAaTHBHO-HEPAPXHYECKOTO METoaa
TPYNNHPOBKA  OBLIO MOJMYYEHO  [ABa  HE3aBUCHMBIX  KjacTepa,
XAPAKTEPH3YIOIMXCA CXOXKECTBIO IPOLECCOB, — BEPXHUH, 00BEAMHAOMNMIT
cinor ot 0 — 5 M go 30 — 35 M, u rnyGokoBoaHbd — oT 35-40 M go 55-60 M.
AHanm3 mokasa, 9To B Iy OOKOBOOHOM CJI0¢ AUHAMHKA MHTCHCHBHOCTH TOMA
OMOFOMUHECLICHIMH HMEET 3HAUYUTENBHO MEHEe BBIPAKEHHBIE SKCTPEMYMBI B
H3MCHCHUH HHTCHCHBHOCTH CBEUCHHA. UHTCHCUBHOCTH TOJIA
OMOTIOMHHECLIEHIIMH Ha rinyOHHax Oonee 35 METPOB B HCCNedyeMBIH MepHon
Osta B 1,5 — 2 pasa MCHBIIE, YeM B BEPXHECM 35-MeTpoBOM c¢Jioe. B
COOTBETCTBMH C 3THM, AAJbHEHIINE HCCIeIOBAaHUA TPOBOAWIN AJIA BEPXHErO
cnos (puc. 1).

BugHo, 49TOo B CYTOYHOM PpHUTME CBEUYEHHA OHONIOMHUHECLEHTOB
HAOMIO JAIOTCA YBEIHYEHUS HHTCHCUBHOCTH CBEUCHUA (B 191,22 - 23y 3 -
4 4 yTpa), a Takke cnagbl (B 20 u, 1 4 Houn H k 6 4 yT1pa). IIpn sTOM Xapakrep
U3MEHEHHUA WHTEHCHBHOCTH TONA OHOMIOMHHECLIEHUNH OJWHAKOB BO BCEX
BBIACIICHHBIX BOJAHBIX cnosx. Ha puc. 1 usobpaxkensl nocnoiinbie (s 5-
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METPOBBIX CJIOEB) MHTEHCUBHOCTH MOJs OMOIIOMUHECHIEHLIMU B BepxHeM croe 0
—35Mm.
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Puc. 1. U3MeHeHnns UHTEHCUBHOCTH NOJIA OMOJIIOMUHECLICHIIMN B BEPXHEM CJIOE:
1 -0-5m;2-5-10m;3—10-15m;4—15-20m; 5 —-20-25m; 6 —25-30 m; 7 —
30-35 m.

Jlanee s BbIABIEHWSA  JIATEHTHbIX  (PAKTOPOB,  BIAMAIOLIMX  HA
(yHkumoHupoBaHue OMOMIOMUHECLICHTOB B BEPXHEM CJI0€ BOJbI, KOTOPbIH
XapakTepU3yercs XOpOLIO BbIPAKEHHOM  MEPUOJAMYHOCTb HapacTaHus U
yObIBaHMS WHTCHCHBHOCTH  CBCUCHMsI  OMOIIOMMHECLICHTOB, TPUMCHUIIH
chakTopHbiit ananus [10, 12, 13].

Ha wauanpHOM »Tane npoBeacHus (HAaKTOPHOTO aHaau3a HEOOXOAMMO
ONpeAeanTh KOJIMYEeCcTBO (PaKTOPOB, BHOCSIUMX CYIUECTBEHHbIH BKJIaa B
M3MEHCHUE WHTEHCUBHOCTH OMOIOMUHUCHCHIMU. [ AOCTHIKEHUS ITOU Lienu
ucnonbzoBain kpurepuii Karrena [13]. DToT MeToa OCHOBaH Ha aHaiuse
coOCTBEHHBIX uKcen (paKTOPOB, 3aNMMCHIBAEMBIX B MOPAAKE YObIBAHUS 3HAYCHUIA,
Korpa 3HaueHuns coOCTBEHHBIX YHCEN MaJIO OTJIMYAKOTCS APYT OT APYra, MOJKHO
OTOPOCUTHL BCE HE3HAUMTEIbHBIC ¢ TOUKM 3PCHMs JAJIbHEHIICH MHTEPNpETalluu
3HaYeHHUs COOCTBEHHbIX YMCEIL.

B pesynabTare NpOM3BEIACHHBIX PACUYETOB BBISIBJIEHO TSATb OCHOBHBIX
(haxTopos (cm. Tadn. 1). Ocranbubie hakTOPbl BHOCAT HUUTOMKHO Majbli BKJIAI.
Co0OcTBEHHbIE 3HAUYEHMS BbIJCNIEHHbIX (PAKTOPOB MpPEACTaBIEHbl B TMOPSIAKE
yObiBaHUs, OTpakas TEM CaMbiM CTENEHW BAXKHOCTH COOTBETCTBYIOINX
(bakTOpOB /U1 OOBACHEHUSI CYTOUYHON BapUallMKi UCXOAHbBIX JaHHbIX.

Cnenyer OTMETUTb, 4TO HaubOOJdblIeH WHHOPMATUBHOCTHIO 00NazaeT
nepeblii  (pakTOp, KOTOPOMY COOTBETCTBYET MAaKCMMaJlbHOE COOCTBEHHOE
3HaueHue — 8,5, ero aucnepcusa coctasnseT 61,1% ot oOwed aucnepcuw.
Bropomy dakropy coorBercTByeT coOCTBEHHOE 3HaueHme — 3,2. Tperbemy
(daxkTopy cooTBeTcTBYET coOcTBeHHOE 3Hauenue 1.8, MndopmartuBHOCTh 3THX
(akTOpoB COOTBETCTBEHHO paBHa 22.6% wu 12,6%.
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8 JTpupodnuruil axomanax, 2

Tabauya 1.
XapakTepHcTHKH (PAKTOPOB
['naBHEIC CobcTBeHHbIE IIpouenT obuieit KyMynsSTHBHbBIH MpOLEHT
KOMITOHEHTBI 3HAYECHHA JHCIEPCHH obmel qucnepcun
Daxrop Fi 8,5 61,1 61,1
®akrop F- 3,2 226 83,7
®akrop F; 1,8 12,6 96,3
®axrop Fy 0,4 3,1 994
®akrop Fs 0,1 0,6 100,0

Ha puc. 2 uzobpaxeHa 3aBUCHUMOCTh KyMYJIATHUBHOTO MPOIEHTA 0O0mIei
JHCTICPCHH OT KOJIHYECTBA (DAKTOPOB.

96.3 99 4 100.0

100 -
% 83.7
g 80 A
2 61.1
260 -
o
E 40 A
5 20 -
z
'_»2 0 T T T T 1
0 1 2 3 4 5

Komraecteo daxropor
Puc. 2. CymMapHas 3HAYUMOCTh BIUSFOLIHX (PAKTOPOB.

BugHo, 4T0 KYMYJISSTMBHBIH NPOICHT JMCIOCPCHH UIA TICPBOro (hakropa
cocraBiger 61,1%. DTo cBUAETENbCTBYET O TOM, 4UTO OH oOBAcHiAeT 61,1%
H3MCHUHBOCTH H3MCPEHHBIX MOKA3aTeNeH HHTCHCHBHOCTH TOJIsA
ouomomMuHecueHunn. Ilepsriif n BTOpO#i (aKTOPHI B COBOKYMHOCTH OOBACHAIOT
83,7%, a Tpu mepBbix daxktopa — 96,3 % M3MCHUMBOCTH, XapaKTCPU3YIOIIECH
MEpUOJUYHOCTE  HApacTaHHA W yOBIBAaHHMA  HMHTEHCHMBHOCTH  MOMNA
OMOJIIOMHHCCIICHITHH B TCMHOC BPEMS CYTOK.

KoMMOHEeHTHBIH aHaNMU3 TMOKa3an, YTO CYMMApHBIH BKITAA TIEPBBIX Tpex
(akTOpOB B HM3MEHUYHBOCTE IUIAHKTOHHOTO coolmiecTBa cocrabisgeT 96,3%,
CIICAOBATENILHO, »TH Tpu (akTopa SBIAIOTCA 3HAYMMBIMH. TaKk Kak

MoCHe Ay OLIIE (paxkTOpBI olbnagator HE3HAYUTENbHBIM YPOBHEM
uHGpOPMATUBHOCTH (MeHee 4%), TO B JANBHCHINEM aHATN3E OHH HE
paccMaTpPUBAIHKCE.

AHamm3 JnuTEpaTypHBIX HCTOYHMKOB [5, 6] kacarommxcs BOMpPOCOB
KOMMYECTBEHHOIO Pa3BUTHA B TEUYEHUE CYTOK IUIAHKTOHA TMOKA3BIBAET, YTO
KOJIMICCTBEHHOS PAa3BUTHE MOPCKOTO (DPUTOIUIAHKTOHA 3aBHCHT, MPEXKIC BCETO,
OT CKOPOCTH JeNeHWus KIETOK W OT HHTEHCHBHOCTH BBIEJAHUA WX
300MNAHKTOHOM, [Ipu »TOM CYTOUHBIH PUTM THTAHHSA KOMCMOA Pa3HOTO

117




3 JTpupodnunuil aromanax. 33

BO3PAacTa pa3sIU4HBbIN, 4YTO CBA3AHO € HX PA3sIMYHOH CIOCOOHOCTBIO K
MHTPaLHIM.

JLA. Jlanckasa[8]uccrienyqd CKOpOCTH ACTICHHA KICTOK UYCPHOMOPCKOro
(OUTOMNAHKTOHA, MPHILIA K BBIBOAY, YTO JeleHHe OONBIUWHCTBA KIETOK
MMHOMIATSIUIAT MPOUCXOAHW KPYIJIOCYTOYHO, HO MAKCUMAJIBHOC  JCIICHHE
KJICTOK MIPUXOAUTCS HA BEUCPHUE YacA ¥ HOUHOE BPEMSL.

IIpouecchl pa3MHOXKEHWA KIETOK (UTOINIAHKTOHA M BBIEJAHWA HX
300IUIAHKTOHOM HAaxXOJATCA B JHHAMMYECKOM paBHOBecHH. [Ipu npeobnananun
OAHOTO M3  TMpPOLECCOB  KOJMYECTBO  CBETAMIErocs  (PHTOTUIAHKTOHA
YBCIIMYMBACTCS WIH YMEHBINACTC.

B pesynerate npoBeaeHHOro (PaKTOPHOro aHAIM3a ANA BBIAENEHHBIX TpeX
(dakTopoB monyueHa wmarpunia (haKTOPHBIX HArpy30K, PACcCUHTAHHAA IO
CpelHeMY 3HAYEHUI0 HHTEHCHUBHOCTH MOMNA OHOMIOMHHECLIEHINH TOTYYEHHOMY
O KaXXIoMy 4acy 30oHaupoBanus. beuto onpenencHo, uro dakrop F, umeer
HanOonblIne (akTOPHBIE HATPY3KH B T€ Yachl, KOTAa MPOCIEKUBAETCA MPOLIECC
HAPACTAHHA HHTCHCUBHOCTH ITOJIA OHOJIOMUHCCIICHITHH.

daktop F, umeer HanGonpmue (PakTOpHBEIE HArpy3KH B T€ 4achl, KOrAa
HabmomaeTCA yORIBAHHE MHTEHCUBHOCTH IO OMOIFOMUHECIICHITHH,

daxTop F; xapaxtepusyercs Hamnbonbiieh (GakTOpHOM HArpys3koi B T¢
yachel, korga HaOmoaaloTcsa Hebonpiune (MeHee 1 — 2%) cyTouHble N3MEHEHUS
THAPOJIOTHUCCKAX XAPAKTEPUCTUK TOJNIINM BOABL (TEMIEpaTrypa, COJICHOCTB),
BIHUSIOMX HA MHTEHCHUBHOCTD CBEUYE€HHA OPraHH3MOB.

CpaBHEHHE CYTOUHOrO H3MEHCHHWSA (DAKTOPHBIX HArPY30K ¢ MPOIECCAMHU
KHUBHEACATENIBHOCTH  OHOMIOMMHHECLHEHTOBH  XapakTepoM  HM3MEHEHU
abuornueckux (PakTOPOB MO3BOIWIO CACHarh BeIBOA, 4TO (dakrtopel F) u F,
MOKHO OTHECTH K OwuonorudyeckuM. To ecTh Ha mpouecchl HapacTaHUA U
yOBIBAHUSA  MHTCHCHUBHOCTH  TIOJA  OHOMIOMHHECHCHIMM  CO3/aBacMOro
OHOJIFOMUHECLICHTAMUB T€YEHNE TEMHOTO BPEMEHHU CYTOKIPEKIE BCETO BIHUAIOT
OuoTnueckue (PakTOPH. HHTCHCMBHOCTh PA3MHOKCHUC KJICTOK (PUTOILIAHKTOHA
H CYTOYHBIE PHUTMBI MX CBEYEHMS, a TAaKXKe BBHICJAHHE HX 300TUIAHKTOHOM [7,
11]. Bxmam tpersero dakropa F; B HM3MEHCHMEC WHTCHCHBHOCTH ITOJIS
OMOMIOMUHECTICHITMH  He3HAuuTeNeH (12,6%) u  ero MOXHO OTHECTH K
abMoTHYeCKUM, THIPOIOTHYECKHM (paKkTopaM, BIHAIOIIMM Ha H3MEHEHHE
WHTCHCHBHOCTH NOJ1 OMOIFOMHHECTICHIIMH B TEMHOE BPEMS CYTOK

BbIBO/bI

1. HTEHCHBHOCTh MOJA OHOMIOMHHECIICHIIMA B TEMHOC BPEMA CYTOK
NoABEpPKEeHA TEPHOINYECKHM H3MEHeHWAM. IIpu 3TOM WHTEHCHBHOCTBH TOMA
OMOMIOMUHECHICHIIMY HA TnyOuHAxX 6onee 35 METPOB B HCCICAYyEMBIH NEPUOL
Obuta B 1,5 — 2 paza MeHblIe, YeM B BEPXHEM 35-MEHPOBOM CIIOE.

2. Haubonpmiee BAMSAHHE HA NEPHOAUYHOCTh HAPACTAHWA M yOBIBAHUSA
HHTEHCUBHOCTH MONS OMOMIOMUHECUECHLIMHA B TEMHOE BPEMS CYTOK OKa3BIBAaIOT
onoTHueckue (PakTOPHI, BKIAJ KOTOPHIX B H3MEHUMBOCTh cocTaBmaeT 87,3%.
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3. AOuornueckuil (pakTOp MEHEE 3HAUYMM B CYTOUHOM H3MEHCHHH

HHTEHCHBHOCTH MOJIA OHomoMHuHectieHIuH. Ero Bknan coctaeiser 12,6%.
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Meabnuxosa E.B.
U3MEHEHHWE HHTEHCHBHOCTH I1OJIA

BUOJMIOMHUHECHEHIIMH B TEMHOE BPEMA CYTOK A
SHAUUMOCTHD BJIHAKOIIUX ®AKTOPOB
Knroueevie croea:buomomunecyenyus, Gaxmopubiti ananus, Ouomuyeckue,
abuomuyeckue gaxmoput, Yeproe mope.

HcenenosaHo HM3MeHEHHE HMHTEHCHBHOCTH MoNsS OHOMOMHUHECLHEHLUHH B
TEMHOE BPEMsS CYTOK B MPHOPEXHBIX Bomax YepHoro mopsa. OnpeaeneHo, uro
WHTEHCUBHOCTb TMOMA OHOMIOMUHECUECHLMH MOABEpPkKEeHA TepHOINYECKHM
u3MeHeHuAM. MetoaoM (hakTOPHOTO aHAJH3a MOKA3aHO, YTO HA MEPHOANYHOCTH
HapacTaHuA H yOBIBAHWA MHTEHCUBHOCTH TOJA OHONIOMUHECLIEHLIUH B TEUEHHE
TEMHOTO BPEMEHH CYTOK OKA3BIBAKOT OHOMOTHUCCKUE (DAKTOPHI, BKJIA KOTOPBIX
B M3MEHUYHBOCTD cocTaBiaeT 87,3%, n abnotuueckne (pakTophl, BKIaJ KOTOPHIX
coctapiset 12,6%.

MenbHikosa O.b.

3MIHA IHTEHCHUBHOCTI ITOJIA BIOJIIOMIHECILIEHIIII B
TEMHHH YAC JOBH 1 3HAUHUMICTDb ®AKTOPIB, 1110
BIIVIMBAKOTH

Knwuosi caoea: Oiomominecyenyis, gaxmoprnuti  ananis, 6Giomuuyni,
abiomuuni paxmopu, Yopue mope.

JlocmkeHO 3MIHY ITHTCHCHBHOCTI MONA OLOMIOMIHCCIICHINT B TEMHHHA Yac
no6u B nmpubepexHux Bogax YopHoro mMopsa. BusHaueHO, IO IHTEHCHBHICTB
o)A OIOIIOMIHECIIEHITT CXHIbHA MEPIOAHYHUM 3MIHAM. MeTtoaoM (PakTOpHOTO
aHani3y MoKa3aHo, IO Ha MEPIOAUYHICTh HAPOCTAHHA 1 YOYBAaHHA IHTEHCHBHOCTI
1oJig O10MIOMIHECHEHINT MPOTArOM TEMHOTO 4acy A0OH HAJArTh O10IOT14HI
(paKTOPH, BHECOK AKHX B MIHJIHBICTH ¢TAaHOBHTH 87,3%, 1 abGioTHuH1 (pakTOpPH,
BHECOK SIKHX CTaHOBHTE 12,6%.

Melnikova E.B.
CHANGE IN THE INTENSITY OF THE BIOLUMINESCENCE FIELD
IN THE DARK DAY AND THE IMPORTANCE OF INFLUENCING
FACTORS
Key words: bioluminescence, factor analysis, biotic, abiotic factors, the Black
Sea.

The change of the intensity of the bioluminescence field in the dark in the
coastal waters of the Black Sea.Determined that the intensity of the
bioluminescence field is subject to periodic changes. Method of factor analysis
shows that the periodicity of waxing and waning intensity of the
bioluminescence field during the dark time of day have biological factors that
contribute to the variability which is 87,3%, and abiotic factors, whose
contribution is 12.6%.
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