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[IpoBenen skonoro-reorpapuueckiii ¥ OHOMOP(OTOrHUCCKHIA
ananm3 3oHTHYHEIX (Umbelliferae) Caxanuna. Ha ocHoBanum npu-
3HAKOB JUTHTEIBHOCTH XXM3HU, KPaTHOCTH IUIOMOHOIICHHN U CTpoe-
HUS TTOA3EMHBIX OPTAHOB BBIICIICHO 8 TUTIOB KU3HEHHBIX (OPM; TIpe-
001a7aI0IUMH SBJIAIOTCS. KOPOTKOKOPHEBHUIIHBIE CTEPKHEKOPHEBBIC
U CTEPXKHE-MIPUIaTOUHOKOPHEBBIE MONUKAPNUKH (B cymme 58%). Ot-
HOCHUTEJIFHO BBICOKO Pa3sHOOOpa3ve BEreTaTHBHO-IIOJIBMIKHBIX pac-
TEHUH W TIPEACTABUTENICH ¢ paHHEH Ae3WHTerpanueil (3To JUIMHHO-
KOPHEBUIIIHBIE, CTOJIOHOOOPA3yIOIIHEe U MOYKOKOPHEBEIC 3aMelIaro-
mmecs). [lonukapnukoB modtu B 4 pasa Oomblle, 4eM MOHOKapIIH-
koB. HanbomnpIiee 4ncino 30HTUYHBIX 00/1a1a€T BOCTOYHOA3UATCKUM
U BOCTOYHOA3MATCKO-CEBEPOAMEPUKAHCKUM apeasamMy. 30HTHYHBIE
BCTPEYAIOTCsl B pa3HOOOPA3HBIX OMOTONAX, HO Yallle B JiecaX pa3Ho-
TO THIA U B JIyTOBBIX (hopManusx. B mieiom, 4ncio BujIoB 30HTHYHBIX
Ha CaxaJiHe HEBEIUKO, CIIEKTP X JKU3HCHHBIX ()OPM HE OTIIMYACTCS
OPUTHHATBHOCTBIO M OTYACTH CXOJCH C TAKOBBHIM HEKOTOPBIX 3araj-
HBIX PETMOHOB C YMEPEHHBIM KJIMMaToM, OJHAKO COOTHOLICHHUE Teo-
rpaduuecKux 3IEMEHTOB SIPKO ITOUEPKUBACT YHUKAIBHOCTD (IOPHI
Bocrounoit Azumu.

KawueBsbie cnoBa: Umbelliferae, CaxanuH, xu3HeHHBIE (Hop-
MBI, OHOMOP(OIIOTHUECKUE CIIEKTPHI, apeatbl

BBeanenue

3ontnunsie (Umbelliferae) — omHO U3 KPYIHBIX CEMENCTB
LIBETKOBBIX PAaCTeHUN Ha Teppuropuu Poccuu, HacuuThIBarO-
mee 31ech okoio 108 ponos u 288 BumoB (I[Tumenos, Octpoy-
MoBa, 2012). Bo ¢uope Caxanunckoii odnactu okosno 28 (I1n-
MeHoB, OcTpoymoBa, 2012), a Ha Caxamuae (bapkanos, Tapan,
2004) oxoo 24 pUPOAHBIX BUIOB ceMeiicTBa. MIHTepec K 30H-
THYHBIM JIaHHOTO PErMoHa CBs3aH ¢ TeM, uto CaxanuHckast 00-
JIacTh TpeJcTaBisieT co00M eMHCTBEHHbIH pernoH B Poccun,
MOJHOCTBIO PACIOIOAKEHHBIH Ha OCTPOBAX, U TOITOMY SIBIISICTCS
0TYaCTH CaMOOBITHBIM C OCOOBIMH ITPUPOAHO-KIMMaTHYECKUMA
YCIIOBHSIMH, C IPYTO CTOPOHBI (POPMHUpOBaHKE €ro (IIopsI He-
MTOCPEIICTBEHHO CBS3aHO ¢ OMKANIIIIMI MaTepUKOBBIMH paiio-
HaMH, OTHOCSIIIIMMHUCS K IIEHTPY BBICOKOTO Pa3zHOOOpa3usi 30H-
TUUHBIX. C IEThI0 OMpENeNeHus] HaMpaBICHUH CTPYKTYpHOH
amanranuu npencraButenei cemeiictea Umbelliferac u BbI-
SIBJICHUSI MUTPAIMOHHBIX ITyTeH OTAENBHBIX TAKCOHOB HAMHM
OBLT TIpOBe/leH aHaM3 OnoMOpQoIOrHYecKoro W reorpado-
9KOJIOTHYECKOTO Pa3sHO0Opa3us 30HTHYHEIX CaxaarHa

Marepuajibl 1 METOIbI

Jnist omucaHuWst JKM3HEHHBIX (OPM M XapaKTEePHBIX
OMOTONOB HaMHM OBUTM HPOCMOTPEHBI TrepOapHble COOPHI,
xpausmuecs B repbapmix MI'Y(MW), I'maBHoro OoraHm-
geckoro caga PAH (MHA). Hexoropsie Oonee mnm MeHee
LIMPOKO PacIpOCTPAHEHHbIE BUABI OBUIM H3Y4EHBI aBTOPOM
B IpUpOJE B pasHbIX 4YacTaX HX apeanoB (Ha JlanbHem
Bocroke, B pkyTckoii obnactu, EBponeiickoit yactu Poccun)
U B IMUTOMHMKe OoTaHHueckoro caga MI'Y. J{ist Toro 4roObl
04epTUTh Haubonee TOMHO OOBEM, BCTPEYAIOMIMXCS Ha
CaxanmHe 30HTHYHBIX, HCTI0JIb30BaH « CITHCOK BHIOB COCY/IH-
CTBIX pacTenuii octpoBa Caxammn» (bapkanosa, Tapan,2004)

U nauHble U3 MoHorpaduu «3oHTHuHbIe Poccuny (ITumeHOB,
OcrtpoymoBa, 2012). Apeanbl, KOTOPEIMH MBI OIIEPHUPOBAIIH,
TaKKe MPUBEICHBI B COOTBETCTBUH C 3TOW MOHOTpadueit.
OCHOBHBIC THTIBI JKU3HEHHBIX (POPM OBLIH BBIZCICHEI 1O
Haubonee MHOOPMATUBHBIM MPU3HAKAM, MO METOIWKE, MPH-
MCHSIEMOM HaMM paHee IPU M3yYeHHH 30HTHYHBIX CpemHeit
Poccun (Petrova, 2015): miuTeNbHOCTH KWU3HU, KPaTHOCTU
TUIOJIOHOMICHUH, CTPOCHUIO IMOJ3EMHOW CQepbl W OpraHoB,
00€CTICYNBAOIIIX BETCTATUBHYIO TIOABHKHOCTB.

Pesyabrarsl

CoortHolieHne 0HOMOPQ 30HTHYHBIX MO AJIUTETHLHOCTH
“KH3HH: MHOTONICTHUKU — 25 BunoB (Conioselinum chinense,
Glehnia litoralis u np.); BereTaTUBHBIC MAJIOJICTHUKY — 4 BUIA
(Oenanthe javanica, Sium suave u Ap.); NIByICTHUKA — | BHJ
(Sphallerocarpus gracilis);, HENOCTOSHHBIC OTHONCTHUKA — 1
Bun (Sphallerocarpus gracilis). CooTHomenue 6uomopd 30H-
THUYHBIX MO0 KPATHOCTH IVIOJOHOIIEHMIi: MOHOKAPIIUKU — 6
BUNOB (Angelica ursina, Heracleum lanatum wu np.); monukap-
ik — 24 Buna (Aegopodium alpestre, Ligusticum scoticum n
ap.). CoorHomenne 61oMop(¢ 30HTUYHBIX MO CTPOEHHIO MOJ-
3eMHOIi cdepbl U OPraHoB, o0ecneYHBAIOIINX BereTaTHB-
HYI0 MOJABUKHOCTb: CTEpXKHEKOpHEBBIE — | Bun (Sphallero-
carpus gracilis); (KOPOTKOKOPHEBHIIHbIE) CTEPKHEKOPHEBHIS
— 12 Bunos (Angelica gmelinii, Heracleum lanatum u nip.); xo-
POTKOKOPHEBHUIIHBIE CTEP)KHE-TIPHIaTOYHOKOPHEBBIE — 7 BU-
noB (Ligusticum scoticum, Phlojodicarpus villosus n ap.); Ko-
POTKOKOpPHEBHIITHBIE TpUAaTOuHOKOpHEBBIe — 4 BHna (Cicuta
virosa, Osmorhiza aristata M 1p.); JNIMHHOKOPHEBUINHbIE — |
Bua (Aegopodium alpestre); croaoHooOpasyromme — 1 BuL
(Oenanthe javanica); TOYKOKOPHEBBIC 3aMelaroiiuecs — 4
Buna (Anthriscus sylvestris, Sium suave u np.).

Bcero Ha OCHOBaHMU MPEUIOKEHHBIX MPU3HAKOB BbIJIC-
JIEHO 8 THUIIOB XU3HEHHBIX (POPM, OHH TIPEICTABICHBI B TA0H-
IIe ¥ Ha cXeMax (PUCYHOK).

[ToGeru y GOJIBIIMHCTBA BHOB OPTOTPOIHBIE MOIYyPO3e-
TOYHBIE C TMOJHBIM IIMKIIOM pa3BHUTHUS, y psja pacTeHuid (Ha-
npumep, B poxe Angelica) mobern JOCTUTaroT TUTAaHTCKUX
pa3mepoB. Y mpeacTaButeliei nmpruOpPeKHO-BOIHBIX OHOTOMOB
CTPYKTypa 1moOeroB MoXeT OBITh pazHoii: y Oenanthe javanica
00pa3yroTcs nasyliHble CUMITOIUAIBHO HAPACTAIOINE TIarH-
OTpOIIHBIE CTOJIOHBI, JAUCTAJIbHBIE METaMEPhl KOTOPBIX BO Bpe-
Msl [[BETEHHsI IPE0OPa3yloTcss B OPTOTPOIHBIE C PO3ETOYHOM
YacThIO IPY OCHOBAHWH, JUIS Sium Suave U HEKOTOPBIX APYTUX
BEreTaTHUBHBIX MAJIOJIETHUKOB XapaKTepHa PaHHssI JIe3UHTE-
rparus modera Mo MOYKOKOPHEBOMY 3aMEIIAI0IeMYCsl THITY, Y
Glehnia litoralis cTebmm Ipu OCHOBAHUM YaCTO TIOJIETAIOMIHE.
[ToGern y M3ydeHHBIX BHJIOB 32 PEAKUM HCKIIIOUYEHHEM JH-,
TIOJTUITUKITNYECKHE.

Cpenu MEHOrooOpasust OMOTOIOB, B KOTOPBIX POU3pacTa-
FOT M3y4Y€HHBIC BUJIbI, MbI BBICJIAIINA CEMb BApUAHTORB: 1) pas-
HBIC TUTIBI JIeca, 2) pa3HbIe THITHI JTYTOB, OITYIIKH, TTOJISHEL, 3)
MOpCKOe To0epexne, 4) CKaibl, KAMEHUCTBIE U IICOHUCTHIC
CKJIOHBI, 5) MPUOpPEKHO-BOAHBIC, ) COPHBIC MECTOOOHTAHUSL.
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Cicuta virosa

Angelica cincta | joysticum scoticum

Aegopodium alpestre

Sphallerocarpus Sium suave

gracilis

Heracleum lanatum

Oenanthe javanica

Puc. Cxewmsbl )xu3HeHHBIX (popM 30HTHUYHBIX CaxannHa: | — KOPOTKOKOPHEBUIIHBIE CTEP)KHEKOPHEBbIE MOJINKapIIH-
KH, 2 — KOPOTKOKOPHEBUIIHBIE CTEPXKHE-TIPUIATOYHOKOPHEBBIE TIOJIMKAPIIMKY, 3 — KOPOTKOKOPHEBHUIIHBIE TIPHJIATOYHO-
KOPHEBBIE MOJIMKAPIUKH, 4 — (KOPOTKOKOPHEBHIIIHBIE) CTEPKHEKOPHEBBIE JIBY-, MHOTOJIETHHE MOHOKAPIIMKH, 5 — CTEPXK-
HEKOPHEBBIE JIBY-, OHOJIETHUKH, 6 — MOYKOKOPHEBBIE 3aMEIIAIOIINECS BET€TaTUBHBIC MAJIOJICTHUKH, 7 — JUIMHHOKOPHE-
BUILHbBIE TTOJUKAPIIUKH, 8 — CTOJIOHOO0PA3yIolIHe BereTaTuBHbIE MajaoeTHUKU. CepbIM 1IBETOM 3aJIMThl YaCTH MO3EM-
HBIX OPTraHOB PAacTeHUI, €KETOIHO OTMUPAIOIINE BMECTE C Ha[3MHBIMHU [IBETOHOCHBIMHU ITOOETaMH.

B pa3nbix Tumnax geca sctpevaercs okoo 10 Bunos. Kuz-
HEHHBIC (OPMBI Pa3HOOOPA3HBI — ATO KOPOTKOKOPHEBHUIIIHBIC
CTep)KHE-TIPUAATOYHOKOpHEBBIE (Pleurospermum uralense n
Ip.) ¥ IpUIaTOYHOKOpHEBbIC (Osmorhiza aristata v p.) MOJH-
KapIHKH, [UIMHHOKOPHEBHIIHBIC (Aegopodium alpestre), mou-
KOKOPHEBBIC BET€TaTUBHbIC MaJIONCTHUKU (Anthriscus sylves-
tris) M CTEPKHEKOPHEBBIE MOHOKApIUKY (Heracleum lanatum
u 1p.). Ha pa3znoro Tuma jiyrax, omynkax 1 noJisiHax oTMede-
HO 11 BHIOB. DTO MPEUMYIIECTBEHHO KOPOTKOKOPHEBHUIIHBIC
CTEepIKHE-TPUIATOUHOKOPHEBbIC (Seseli condensatum w nop.) u
npugarogyHokopueBbie (Conioselinum chinense M 1p.) TOJH-
KapIluKy, peXe CTEep)KHEKOPHEBbIE MOHOKapnuku (Angelica
gmelinii u 1p.). Ha MOpCcKUX mMoGepeKbsIX BCTPEUAIOTCS OKO-
JI0 5 BUIIOB, CPEIH HAX TAKHE Y3KO CIICIIHATN3NPOBAHHEIC TTPH-
Mopckue Buabl, Kak Glehnia littoralis w Ligusticum scoticum,
KOPOTKOKOPHEBUIIHBIE CTEP)KHEKOPHEBBIE M MHOTOIVIABbIC
CTEpIKHE-TIPUIATOYHOKOKPHEBbIE MONMKapnuku. Ha ckajax,
KaMEeHHCTBIX POCCHINSAX H MEOHNCTHIX CKJIOHAX OTMEUYCHO 3
BHJIa, KOPOTKOKOPHEBHUIIIHBIX CTEPKHE-TIPHIATOYHOKOPHEBEBIX
nonukapnuka (Bupleurum triradiatum, Phlojodicarpus villo-
sus, Tilingia ajanensis). B npuépesxHo-BOAHBIX OHoTONAX — 3
Buza. Croa OTHOCSTCSI BEreTaTuBHbIE MAaJIOJICTHUKHU: CTOJIO-
HooOpasytoutwii (Oenanthe javanica) v TIOYKOKOPHEBBIC 3aMe-
watotuecs (Cicuta virosa, Sium suave). Pausss ne3unTerpa-
WSl ¥ BeTeTaTUBHAS MOABIDKHOCTE B LIEJIOM XapaKTEPHBI IS
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pacTeHni, OONTAIONIMX B BOAE WM B CHIIBHO IepeyBIIaKHEH-
HBIX OmoTtomax. Ha cOpHBIX MecTOOOMTAHMSIX BCTpEUaeTCs
OIHO-ABYNETHUH BUI Sphallerocarpus gracilis.

W3ydeHHble TakCOHbI O0JaJaOT pPa3HBIMH apeaja-
MU M TPEACTABISIIOT Pa3HOPOIHBIE JIEMEHTHI (iopbl. Bcee-
ro Beigeneno (mo: Ilumenos, Ocrtpoymosa, 2012) 10 tm-
1oB apeasnoB. Hanbosplree 4nciio 30HTUYHBIX CBS3aHBI CBO-
MMH apeanaMd C BOCTOYHOW Asmeill u ceepo-zamamom Ce-
BEpHOW AMEPHKH:BOCTOYHOA3MATCKAM apeasioM o00Jaaaer
4 Buma (Angelica cincta, Bupleurum longiradiatum, Cryp-
totaenia japonica, Oenanthe javanica), BOCTOYHOA3HATCKO-
ceBepoaMEepHKaHCKUM — 6 BUIOB (Sium suave, Heracleum
lanatum, Glehnia litoralis, Conioselinum chinense, Angelica
gmelinii, Angelica genuflexa), ato B reorpapudeckoM u hu-
JIOTEHETUYECKOM OTHOLICHUSIX HE YAWBUTEIBHO, TaK Kak Ofi-
HUM M3 HEHTPOB pazHooOpasus cemelictBa Umbelliferae siBisi-
eTcst uMeHHO BocTounast Azus. Cpenu pacTeHHH 3TUX TPy
oTMe4aroTcst MHOTHE (6) M3 BBIJICICHHBIX HAMH JUISl 30HTHY-
ueix CaxanuHa TUIIOB 6rmoMopd. I'pynma ¢ oOmmpHBIME ape-
aJjaMM, OXBaThIBAIOIIMMM Kak paiioHbl EBpombl, Tak U A3uu
(eBpa3Warckuii, TONAPKTHYECKHAH, BOCTOUHOEBPOIEHCKO-
CEBEPOa3HaTCKUil M BOCTOYHOA3MATCKO-€BPOMECHCKHI) Ha-
CUMTHIBaET Bcero 4 BWJAA; PAaCTCHUs] OONAIAIOT pPa3HBIMH
KM3HEHHBIMH (OpMaMy: MOYKOKOPHEBBIC 3aMEIIAIOIINECs
BEreTaTHUBHBIC MAIOJICTHUKH, KOPOTKOKOPHEBHIIHBIE CTEPIKHE-
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Tabnuia
’Kuznennas ¢popma Hucno %
BUJIOB
KopoTKOKOpHEBHIIHBIE CTEPKHEKOPHEBBIE TOJTUKAPITHKH 7 24
KopoTKoKOpHEBUILHBIE CTEPKHE-ITPUIATOUHOKOPHEBBIE OJUKAPIIUKI 7 24
KopoTkokopHeBHUIIHbIE TPUAATOYHOKOPHEBBIE TOMUKAPIHUKH 4 13
JUITMHHOKOPHEBUIIHBIE TOJUKAPITUKU 1 3
CrosnonooOpazyromniye 1 3
[ToukoKOpHEBBIE 3aMEIIAIOIINECS BETeTATUBHBIE MATOJETHUKH 4 13
(KOpOTKOKOpHEBHIIIHBIE) CTEP)KHEKOPHEBBIE JBY-, MHOTOJETHHE MOHOKApIIUKH 5 17
(MOTYT OBITH OJIUTOKAPITIKAMH)

CrepKHEKOPHEBBIE OIHO-, IBYIE€THUKHI 1 3
Uroro 30 100

NPUJIATOYHOKOPHEBBIE ITOJIMKAPIIMKH, OJHO-ABYJICTHHKUA U
00HMTAIOT B pa3HOOOpa3HbIX OMOTONAX: MPUOPEIKHO-BOIHBIC,
MIPUMOPCKHE,  JIECHBIC, JIyTOBbIE, KAMEHHCTO-CTCITHbIC.
CubupCcKo-BOCTOYHOA3HATCKHE PAaHOHBI OXBaTHIBAIOT apeasibl
2 MaJIoJICTHUX BHJIOB — (KOPOTKOKOPHEBHUIIHOTO) CTEPIKHEKOP-
HEBOro MOHOKapnuka Kitagawia terebinthacea u COPHOTO IBY-
netauka Sphallerocarpus gracilis.

3aki04eHue

B pesynprate mpoBENEHHOrO aHalIM3a MOXHO CJENaTh
BBIBOJI, UTO CPEJHM M3YYCHHBIX CAaXaJIMHCKUX BHUJIOB 30HTHY-
HBIX NPeoOIaJafonMMH KU3HEHHBIMU (OpMaMH  SIBIISIOT-
Csl KOPOTKOKOPHEBHIIIHBIE CTEPKHEKOPHEBBIE M CTEp)KHE-
MIPUIaTOYHOKOPHEBBIE MOMUKApIUKH (B cymme 58%), Hepen-
KO 9TH OMOMOpP(BI SIBISIFOTCS JAOMUHHUPYIOIIUMU y 30HTHY-
HBIX ¥ B JIPyTUX PErHOHAX ¢ yMepeHHbIM kimmaTtoM ([lerposa,
2015). OTHOCHUTETHHO BBICOKO pa3HOOOpa3HWe BETCTaTUBHO-
TIOABMKHBIX PACTEHHUH U MIPEACTaBUTENCH ¢ paHHEH Je3uHTe-
rpamyeii (3To JTHHHOKOPHEBHUIITHEIE, CTOIOHOOOpa3yoNie 1
MTOYKOKOPHEBBIEC 3aMernatomniecs). [lomukapnukoB noutu B 4
pasza Oosibllle, YeM MOHOKAapITUKOB. XapaKTepHO IMOJHOE OT-
CYTCTBHE KOHCTAHTHBIX OAHOJIETHUKOB, YTO HE YIUBUTEIBHO,
TaK Kak MaJIOJIETHHE MOHOKApIHYECKHE XU3HEHHBIE (DOPMEI
TIOSIBJISIIOTCSA, KaK MPAaBMIIO, B 3aCYIUINBBIX YCIOBHUIX apHIHO-
ro xmmara. [lobern y GonbIIMHCTBA BHIOB — OPTOTPOITHBIE
MTOJTyPO3ETOYHbIC, MOIIHBIC, MHOT/A JOCTUTAIOUINE B BBICO-
Ty OOJBIINX Pa3MEpOB (YTO CBSI3aHO C OCTPOBHOM crieIU(u-
KOH), Yy pacTeHHUil BIaXKHBIX OMOTONOB MOTYT OBITH TAaKKe IU1a-
THOTPONHBIE Pa3HOPO3ETOUHBIE W Y/IMHEHHBIC TT0Oern. 30H-
THUYHBIC BCTPEYAIOTCS B Pa3HOOOPA3HBIX OMOTOMAX, HO Yalle B
pa3HOTO THMA Jecax W B JYTOBBIX (hopManusix, TO ecTh Oora-
TBHIX ¥ JOCTATOYHO YBIAKHEHHBIX MECTOOOUTAaHUX. B 1enom,
YHCIIO BUIOB 30HTHUYHBIX Ha CaxalluHe HEBEIUKO, CIIEKTP MX
YKM3HEHHBIX ()OPM HE OTIIMYAETCS OPUTHHAIBHOCTBIO U OTYa-
CTH CXOJIEH C TAKOBBIM HEKOTOPBIX 3aMaHBIX PETHOHOB C yMe-
perabiM kmMmaroM (Ilerposa, 2015), omHako COOTHOIICHHE
reorpaMueCKUX >JIEMEHTOB SPKO IOJYEPKHUBACT yHUKAIlb-
HOCTH ¢uiopbl BocTounoit Azum.
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Jokaan npeacraBjieH Ha celbMOM HAyyHOH KOH(e-
PEeHINH ¢ MeKIYHAPOAHBIM ydyacTHeM «PacTeHust B Myc-
COHHOM KJIMMAaTe: OCTPOBAa M pacTeHHs» (26-29 ceHTAOps
2016 r., . FOxHo-CaxaIuHCK)

THE SPECTRUM OF LIFE FORMS, ECOLOGI-
CAL AND GEOGRAPHICAL ANALYSIS OF UMBEL-
LIFERAE OF SAKHALIN

S. E. Petrova

Moscow State University n.a. M. V. Lomonosov

In this article the biomorphological and ecologo-geographical
spectra of Umbelliferae of Sakhalin have been analyzed. Based on
such features as life span, number of fruiting and structure of under-
ground organs 8 biomorphological types were distinguished. Short
rhizomatous polycarpic plants with a tap root or also adventive roots
and a sympodial semirosette shoot system are dominant. Umbellif-
erae species grow in different habitats, but more often in the forests
and meadows. The number of polycarpic plants is 4 times more than
monocarpic. The prevailing type of areas is east-asian and east-asian—
north-american. In general the number of Umbelliferae species in
Sakhalin flora is rather small, the spectrum of life forms is not original
and partly similar to that of some western regions with a temperate
climate, but the ratio of geographical elements clearly emphasizes the
originality of the flora of East Asia.

Keywords: Umbelliferae, Sakhalin, life forms, biomorphologi-
cal spectra, areas
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