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Abstract

The genus Heteroscyphus is recorded for the first time from Russia from Primorye
Territory, southern part of the Russian Far East, Lozovskiy Nature Reserve (ca. 43°13-14’ N
134°01-02’ E, ~300 m alt.). The plants were identified as H. planus f. subinteger – a small
form of the species with subentire leaves. Distinctive features of the genus Heteroscyphus
from the most close genus Chiloscyphus s.l. (subgenera Chiloscyphus and Lophocolea) are
listed. Differentiation of sterile plants of H. planus f. subinteger from species of Pedinophyllum,
Chiloscyphus s.str., and Ch. appalachicola which may be confused with it is given. Complete
description, illustrations and  key to differentiation of H. planus from H. argutus, H. coalitus
and H. tener which occurrence is most probable in Russia are provided.

Ðåçþìå

Ðîä Heteroscyphus âïåðâûå âûÿâëåí â Ðîññèè â ìàòåðèàëàõ èç Ëàçîâñêîãî
çàïîâåäíèêà (ca. 43°13-14’ ñ.ø. 134°01-02’ â.ä., ~300 ì íàä ó.ì.) è ïðåäñòàâëåí H. planus
f. subinteger – ìåëêîé ôîðìîé âèäà ñ ïðåèìóùåñòâåííî öåëüíûìè ëèñòüÿìè. Â ñòàòüå
îõàðàêòåðèçîâàíû îòëè÷èòåëüíûå ÷åðòû ðîäà Heteroscyphus îò íàèáîëåå áëèçêîãî ðîäà
Chiloscyphus s. l. (ïîäðîäû Lophocolea è  Chiloscyphus) è îáñóæäåíû îòëè÷èÿ H. planus
f. subinteger îò âèäîâ Pedinophyllum, Chiloscyphus  s.str. è Ch. appalachicola. Ïðèâîäÿòñÿ
ïîëíîå îïèñàíèå H. planus, èëëþñòðàöèè ðîññèéñêèõ ðàñòåíèé, è êëþ÷ äëÿ
äèôôåðåíöèàöèè H. planus îò H. argutus, H. coalitus è H. tener, íàõîæäåíèå êîòîðûõ
íà òåððèòîðèè Ðîññèè íàèáîëåå âåðîÿòíî.

Â õîäå èçó÷åíèÿ êîëëåêöèé, ñîáðàííûõ â
2002 ã. â Ëàçîâñêîì çàïîâåäíèêå Ïðèìîðñêî-
ãî Êðàÿ áûë âûÿâëåí  ïðåäñòàâèòåëü íîâîãî
äëÿ Ðîññèè ðîäà Heteroscyphus Schiffn., à
èìåííî Heteroscyphus planus (Mitt.) Schiffn.

Ðîä Heteroscyphus ðàñïðîñòðàíåí â îñíîâ-
íîì âî âëàæíûõ òðîïè÷åñêèõ è ñóáòðîïè÷åñ-
êèõ ëåñàõ, ïðåèìóùåñòâåííî Þæíîãî ïîëóøà-
ðèÿ. Èç ñîïðåäåëüíûõ ñ Ðîññèåé ðàéîíîâ Âîñ-
òî÷íîé Àçèè èçâåñòíî äåñÿòü âèäîâ, âñòðå÷àþ-
ùèõñÿ â îñíîâíîì â öåíòðàëüíûõ è þæíûõ
ðàéîíàõ ßïîíèè  è  Êèòàÿ (Piippo, 1990; Furuki,
Mizutani, 1994). Îòñóòñòâèå ìîíîãðàôè÷åñêîé
îáðàáîòêè ðîäà íå ïîçâîëÿåò òî÷íî îïðåäå-
ëèòü ÷èñëî âèäîâ ðîäà. Â Index Hepaticarum
(Bonner, 1966) ïîä ðîäîâûì íàçâàíèåì
Heteroscyphus ïðèâîäÿòñÿ 75 âèäîâ, ÷àñòü èç
êîòîðûõ ñâåäåíà â ñèíîíèìû. Ïîçæå Engel è
Schuster (1984) ïåðåíåñëè â ðîä Heteroscyphus

21 âèä, ðàíåå îòíîñèâøèéñÿ ê Chiloscyphus
Corda, à Piippo (1985) îïèñàëà åùå îäèí íî-
âûé âèä H. sarawaketanus Piippo èç Íîâîé
Ãâèíåè.  He-Nygren è  Piippo (2003: 327) îò-
ìå÷àþò, ÷òî ïîä ðîäîâûì íàçâàíèåì Hetero-
scyphus èçâåñòíî áîëåå 100 âàëèäíûõ íàçâà-
íèé. Ìîðôîëîãè÷åñêè ðîä Heteroscyphus ÷ðåç-
âû÷àéíî ðàçíîîáðàçåí è âêëþ÷àåò âèäû êàê ñ
î÷åðåäíûìè, òàê è ñóïðîòèâíî ðàñïîëîæåííû-
ìè öåëüíûìè è/èëè ëîïàñòíûìè, öåëüíîê-
ðàéíûìè è/èëè çóá÷àòûìè ïî êðàþ ëèñòüÿ-
ìè, îáû÷íî ñðàñòàþùèìèñÿ âåíòðàëüíûìè îñ-
íîâàíèÿìè ñ âûøåëåæàùèìè àìôèãàñòðèÿ-
ìè, êîòîðûå ñèëüíî âàðüèðóþò ïî ôîðìå è
ðàçìåðàì. Âàæíåéøèìè äèàãíîñòè÷åñêèìè
ïðèçíàêàìè, îòëè÷àþùèìè Heteroscyphus îò
íàèáîëåå áëèçêîãî ðîäà Chiloscyphus sensu lato
ÿâëÿþòñÿ, ïðåæäå âñåãî, îñîáåííîñòè ñòðîåíèÿ
è ðàñïîëîæåíèÿ àíäðîöååâ è ãèíåöååâ. Êðî-
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ìå òîãî, ïðîñëåæèâàåòñÿ ðÿä îòëè÷èé ïî ìîð-
ôîëîãèè ñòåðèëüíûõ ðàñòåíèé (Tàáë. 1).

Â ñâÿçè ñ èñïîëüçîâàíèåì â íàñòîÿùåé ðà-
áîòå øèðîêîé òðàêòîâêè ðîäà Chiloscyphus
íåîáõîäèìî îòìåòèòü, ÷òî òàêàÿ òðàêòîâêà ðîäà,
åùå íå çàêðåïèâøàÿñÿ â îòå÷åñòâåííîé ëèòåðà-
òóðå, áûëà âïåðâûå ïðåäëîæåíà Engel & Schuster
(1984). Íà îñíîâå àíàëèçà ìîðôîëîãè÷åñêèõ
ïðèçíàêîâ è îñîáåííîñòåé ãåîãðàôè÷åñêîãî
ðàñïðîñòðàíåíèÿ ðîäîâ Chiloscyphus, Lophocolea
(Dumort.) Dumort. è Heteroscyphus èìè ïîêà-
çàíî áëèçêîå ðîäñòâî è ïðîèñõîæäåíèå Chiloscy-
phus îò Lophocolea. Â ðåçóëüòàòå Lophocolea
êàê ïîçäíåå îïèñàííûé ðîä, âêëþ÷åí â Chiloscy-
phus â ðàíãå ïîäðîäà. Ïðè ýòîì ïîäðîä Lopho-
colea âêëþ÷àåò áîëüøóþ ÷àñòü âèäîâ ðîäà, à òè-
ïîâîé ïîäðîä Chiloscyphus îãðàíè÷åí ãîëàðê-
òè÷åñêèìè âèäàìè, ðîäñòâåííûìè Ñhiloscyphus
polyanthos (L.) Corda. Îñòàëüíûå âèäû, ðàíåå
îòíîñèìûå ê Chiloscyphus (Stephani, 1906-1909;
è äð.), âêëþ÷åíû â ðîä Heteroscyphus. Îáîñíî-
âàííîñòü îáúåäèíåíèÿ Lophocolea è Chiloscy-
phus è ðàñìîòðåíèÿ Heteroscyphus êàê ñàìîñòî-

ÿòåëüíîãî ðîäà ïîäòâåðæäåíà ìîëåêóëÿðíûìè
èññëåäîâàíèÿìè  (He-Nygren & Piippo, 2003).

Ñ îòíîñèòåëüíî áëèçëåæàùèõ ê Ðîññèè
òåððèòîðèé èçâåñòíû 4 âèäà ðîäà Hetero-
scyphus – H. argutus (Reinw. et al.) Schiffn.
è H. tener (Steph.) Schiffn., ðàñïðîñòðàíåí-
íûå äî êèòàéñêîé ïðîâèíöèè Øåíñè, à òàêæå
èçâåñòíûå èç ßïîíèè  (Piippo, 1990; Furuki,
Mizutani, 1994); H. coalitus (Hook.) Schiffn.,
ñ ñàìûìè ñåâåðíûìè óêàçàíèÿìè êàê H.
bescherellei (Steph.) S. Hatt. c î-âà Õîêêàé-
äî (Inoue, 1974) è èç Êîðåè (Choe, 1980; Inoue,
1988); H. planus, ñ áëèæàéøèìè ìåñòîíàõîæ-
äåíèÿìè íà î-âå Õîíñþ (Inoue, 1974) è â êè-
òàéñêîé ïðîâèíöèè  Ñû÷óàíü (Piippo, 1990).

Íàõîæäåíèå H. planus â Ïðèìîðñêîì êðàå
ëåæèò íà ñåâåðíîé ãðàíèöå ðàñïðîñòðàíåíèÿ
ðîäà â ìèðå (ñ òåõ æå øèðîò íà î-âå Õîêêàéäî
ïðèâîäèëñÿ H. coalitus) è ÿâëÿåòñÿ ñàìûì ñå-
âåðíûì ìåñòîíàõîæäåíèåì âèäà â ìèðå, ðàñ-
ïîëîæåííûì ïðèìåðíî íà 7° ñåâåðíåå èçâåñò-
íûõ åãî íàèáîëåå ñåâåðíûõ óêàçàíèé èç ßïî-
íèè, íà î-âå Õîíñþ áëèç Òîêèî (Inoue, 1974).

Òàáë. 1. Îòëè÷èÿ ðîäîâ Heteroscyphus è Ñhiloscyphus s. l. (ïîäðîäû Chiloscyphus è Lophocolea)
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Heteroscyphus planus (Mitt.) Schiffn.
– 1910. Oesterr. Bot. Zeitschr. 60: 171. –
Chiloscyphus planus Mitt. 1865. J. Proc. Linn.
Soc. London 8: 157. (Ðèñ. 1) 1.

Ðàñòåíèÿ îëèâêîâî-çåëåíûå, ïîñëå ðàçìà÷èâàíèÿ
îáðàçöîâ ñî âðåìåíåì íåðåäêî ñòàíîâÿùèåñÿ ðæà-
âî-êîðè÷íåâûìè èç-çà ïëàçìîëèçèðóþùåãî êëåòî÷-
íîãî ñîäåðæèìîãî, ñðåäíèõ ðàçìåðîâ, 1-5 ñì äë. è
0.7-3.5 ìì øèð., îáðàçóþùèå ïðèæàòûå ê ñóáñòðà-
òó äåðíîâèíêè íà ñêàëàõ è êîðå. Ñòåáåëü 0.1-0.28
ìì â äèàì., áåñïîðÿäî÷íî âåíòðàëüíî èíòåðêàëÿð-
íî âåòâÿùèéñÿ. Ëèñòüÿ ðûõëî íàëåãàþùèå äðóã íà
äðóãà äî ðàññòàâëåííûõ, íà äëèííûõ (ìíîãîëåòíèõ)
ïîáåãàõ èíîãäà îáðàçóþùèå ÷åðåäóþùèåñÿ ìåëêî-

è êðóïíîëèñòíûå ïîñëåäîâàòåëüíîñòè, îáû÷íî ðàñ-
ïðîñòåðòûå è ëåæàùèå â ïëîñêîñòè ïîáåãà âî âëàæ-
íîì ñîñòîÿíèè, ïðåèìóùåñòâåííî îáðàùåííûå íà
ñïèííóþ ñòîðîíó - â ñóõîì, ÿçûêîâèäíî-ïðÿìîóãîëü-
íûå äî ïî÷òè òðàïåöèåâèäíûõ, 0.6-1.8 ìì äë. è 0.5-
1.3 ìì øèð., óñå÷åííûå íà âåðõóøêå, íåñêîëüêî ñó-
æåííûå ÷óòü âûøå îñíîâàíèÿ è ðàñøèðåííûå ó
ìåñòà ïðèêðåïëåíèÿ ê ñòåáëþ, ïðè ýòîì â îáëàñòè
ñóæåíèÿ îáû÷íî íåñêîëüêî âûïóêëûå; âåðõóøêà
ëèñòà óñå÷åííî-äâó- èëè òðåõçóá÷àòàÿ ëèáî ÷àñòî
áåñïîðÿäî÷íî óãëîâàòî-çóá÷àòàÿ äî ðàâíîìåðíî
øèðîêî çàêðóãëåííîé; êðàÿ ëèñòà öåëüíûå, ïî÷òè
ïðÿìûå äî ñëàáî âûïóêëûõ, ïðè ñàìîì îñíîâàíèè
âåíòðàëüíîãî êðàÿ, â îáëàñòè ïðèêðåïëåíèÿ, îáû÷-
íî ± èçîãíóòû â íàïðàâëåíèè âåðõóøêè ïîáåãà.
Êëåòêè ëèñòà ñóáèçîäèàìåòðè÷åñêèå íà âñåì ïðî-
òÿæåíèè êðîìå ñàìîãî îñíîâàíèÿ, ãäå ìîãóò ïðåîá-
ëàäàòü íåìíîãî óäëèíåííûå âäîëü ñòåáëÿ, ñ òîíêè-

Ðèñ. 1. Heteroscyphus planus (Mitt.) Schiffn. (Ïðèìîðñêèé êðàé, Ëàçîâñêèé çàïîâåäíèê, êàðäîí “Àìåðèêà”, Ïîòåìêèí
è Êîòêîâà 210106 (7-8); 210107 (1); 210109 (2-6), LE): 1-3,7,8 – ó÷àñòêè ïîáåãîâ; 4 –âåíòðàëüíàÿ ëîïàñòü ëèñòà; 5
– ëèñò; 6 – êëåòêè îñíîâàíèÿ ëèñòà. Ìàñøòàáíûå ëèíåéêè: 0.5 mm - äëÿ 1,3,5,7, 8; 200 μm – äëÿ 2; 40 μm – äëÿ 4,6.
– Fig. 1. Heteroscyphus planus (Mitt.) Schiffn. (Primorye Territory, Lazovskiy Nature Reserve, cordon “America”, Potemkin
& Kotkova 210106 (7-8); 210107 (1); 210109 (2-6), LE): 1-3, 7, 8 – shoot sectors; 4 – ventral lobe of leaf; 5 – leaf; 6 –
basal cells of leaf. Scale bars: 0.5 mm – for 1, 3, 5, 7, 8; 200 μm – for 2; 40 μm – for 4, 6.
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1 – Îïèñàíèå ðåïðîäóêòèâíûõ ñòðóêòóð ãàìåòîôèòà
ïðèâåäåíî ïî Hattori (1944) ñ ó÷åòîì ëè÷íûõ
íàáëþäåíèé, ñïîðîôèòà – ïî Inoue (1974).
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ìè äî ñëàáî óòîëùåííûõ ñòåíêàìè è ìåëêèìè ±
îò÷åòëèâûìè äî íåîò÷åòëèâûõ òðåóãîëüíûìè óã-
ëîâûìè óòîëùåíèÿìè, â ñðåäíåé ÷àñòè ëèñòà îò
(20-)21-26 äî 24-34 μm øèð. è (22-)24-30(-32) äî
26-38(-40) μm äë. ñîîòâåòñòâåííî (S. Hattori (1944:
47) ïðèâîäèò íåñêîëüêî áîëåå êðóïíûå ðàçìåðû
êëåòîê, â âåðõóøêå ëèñòà 20 x 16 μm, â ñåðåäèíå 35
õ 36 μm, â îñíîâàíèè 45 õ 32 μm, íå îòðàæàþùèå èõ
èçìåí÷èâîñòè è íåñêîëüêî îòëè÷àþùèåñÿ îò ðàç-
ìåðîâ êëåòîê èçó÷åííûõ ÿïîíñêèõ è ðîññèéñêèõ
îáðàçöîâ). Õëîðîïëàñòû ìíîãî÷èñëåííûå, êðóïíûå,
îêîëî 3 μm â äèàì. Ìàñëÿíûå òåëà â èçó÷åííîì
ìàòåðèàëå èç Ëàçîâñêîãî çàïîâåäíèêà ïî 2-6 â êëåò-
êàõ ëèñòà, 8-12 õ 4-7 μm, ± òîíêîçåðíèñòîãî ñòðîå-
íèÿ, çàíèìàþùèå áîëüøóþ ÷àñòü ïîëîñòè êëåòêè;
ñîãëàñíî Hattori (1951: 75, pl. I: 25-26 & V: 8) îíè
ñèëüíî âàðüèðóþò ïî ÷èñëó â êëåòêå è, â çàâèñèìî-
ñòè îò ðàçìåðîâ, âñòðå÷àþòñÿ ïî 2-3, 4-7, 6-8 è äî 15
â êëåòêå; äèàïàçîí èçìåí÷èâîñòè ðàçìåðîâ - 3-6 õ
4.5-14 μm. Êàê ìîæíî ñóäèòü ïî ðèñóíêàì, ìàñëÿ-
íûå òåëà ñèëüíî âàðüèðóþò è ïî ñòðóêòóðå: îò îá-
ðàçîâàííûõ íåñêîëüêèìè ãîìîãåííûìè îòäåëüíî-
ñòÿìè è ïî÷òè ãðîçäåâèäíûõ (Hattori, 1951, pl. I:
25-26) äî äîâîëüíî ìåëêî, õîòÿ îò÷åòëèâî çåðíèñ-
òûõ (Hattori, 1951, pl. V: 8). Àìôèãàñòðèè ìåëêèå, ñ
îäíîé èëè, ðåäêî, áîëåå èëè ìåíåå îò÷åòëèâî ñ äâóõ
ñòîðîí ñðàñòàþùèåñÿ ñ âåíòðàëüíûìè îñíîâàíèÿ-
ìè íèæåëåæàùèõ ëèñòüåâ, ãëóáîêî ðàçäåëåííûå
øèðîêîé ± ïîëóëóííîé äî çàêðóãëåííî V-îáðàç-
íîé âûðåçêîé íà äâå ðàñõîäÿùèåñÿ ± øèëîâèäíûå,
ïî÷òè ðåñíèò÷àòûå èëè ëàíöåòíûå ëîïàñòè, ÷àñòî
ïðè îñíîâàíèè íàðóæíûõ êðàåâ ñ ìàëåíüêèì øè-
ïîâèäíûì çóáöîì.

Äâóäîìíûå. Àíäðîöåè íà óêîðî÷åííûõ âåíò-
ðàëüíûõ èíòåðêàëÿðíûõ âåòâÿõ, ìåëêèå, êîëîñêî-
âèäíûå, îáðàçîâàíû 5-8 ïàðàìè ïîêðîâíûõ ëèñòü-
åâ. Ãèíåöåè âûãëÿäÿò ïî÷òè ñèäÿ÷èìè íà ñòåáëå
èç-çà ðàñïîëîæåíèÿ íà âèäîèçìåíåííûõ óêîðî÷åí-
íûõ âåíòðàëüíûõ èíòåðêàëÿðíûõ âåòâÿõ, ñ òðåìÿ
ïàðàìè æåíñêèõ ïîêðîâíûõ ëèñòüåâ, èç êîòîðûõ
âíóòðåííèå íàèáîëåå êðóïíûå, îâàëüíûå, áåñïîðÿ-
äî÷íî 2-3-ëîïàñòíûå, ñ äîëü÷àòî-ðåñíèò÷àòûìè-çóá-
÷àòûìè ëîïàñòÿìè (ñòåïåíü ðàçâèòèÿ ðåñíè÷åê è
çóáöîâ âàðüèðóåò). Âíóòðåííèå ïîêðîâíûå àìôè-
ãàñòðèè íåìíîãî êîðî÷å ëèñòüåâ, ñ äîëü÷àòî-çóá÷à-
òûì êðàåì, ðàçäåëåííûå íà äâå ëîïàñòè â âåðõíåé
÷àñòè. Ïåðèàíòèé êîëîêîëü÷àòûé, 1.5-2 ìì äë., äî
ñåðåäèíû òðåõëîïàñòíîé, ñ ÿéöåâèäíûìè ëîïàñòÿ-
ìè, ïîâòîðíî ðàçäåëåííûìè íà äâå ëîïàñòè íà âåð-
õóøêå, ñ ðåñíèò÷àòî-äîëü÷àòûì êðàåì è äâóëîïàñ-
òíîé âåðõóøêîé. Íîæêà ñïîðîôèòà èç ìíîãèõ ðÿ-
äîâ êëåòîê, îêîëî 36 êëåòîê ïî îêðóæíîñòè. Ñòåíêà
êîðîáî÷êè 4-5-ñëîéíàÿ, 35-40 μm òîëùèíîé. Íàðóæ-
íûé ñëîé îáðàçîâàí êðóïíûìè êëåòêàìè 40-50 õ
45-58 μm, 15-18 μm òîëùèíîé, ñ íåìíîãî÷èñëåííûìè
(äî 6 íà îäíó ñòåíêó) ìåëêèìè ïî÷òè óçåëêîâûìè
óòîëùåíèÿìè êàê íà ïðîäîëüíûõ, òàê è íà ïîïåðå÷-

íûõ ñòåíêàõ. Êëåòêè âíóòðåííåãî ñëîÿ 12-18 μm øèð.
è 8-10 μm òîëùèíîé, ñ íåïîëíûìè ïîëóêîëü÷àòû-
ìè óòîëùåíèÿìè ñòåíîê. Ñïîðû 15-18 μm â äèàì., ñ
ìåëêîòî÷å÷íîé ñòðóêòóðîé ïîâåðõíîñòè. Ýëàòåðû
ðûõëî 2-ñïèðàëüíûå, îêîëî 10 μm â äèàì.

Îïèñàíèÿ è èëëþñòðàöèè: Stephani 1906-
1909(1907): 213-214; Icones Hepaticarum: 613;
Hattori, 1944: 46-48 (Latin), figs. 27, 28; Inoue,
1974: 84 (Japanese), 183 (English), pl. 42.

Ýêîëîãèÿ. Ñëàáî àöèäîôèëüíûé èëè íåé-
òðîôèëüíûé âèä, ïðîèçðàñòàþùèé íà ñêàëàõ
è êîðå.

Ðàñïðîñòðàíåíèå. ßïîíèÿ, Êèòàé, þã Äàëü-
íåãî Âîñòîêà Ðîññèè.

Èçó÷åííûå ðàñòåíèÿ ñ þãà Äàëüíåãî Âîñòî-
êà Ðîññèè ïðåäñòàâëåíû ìåëêèìè òåíåâûìè
ôîðìàìè âèäà, õàðàêòåðèçóþùèìèñÿ íàèáîëåå
ìåëêèìè ðàçìåðàìè îáëèñòâåííûõ ïîáåãîâ (1-
2 ñì äë. è 0.7-1.8 ìì øèð.) è, ñîîòâåòñòâåííî,
áîëåå òîíêèìè ñòåáëÿìè (0.1-0.15 ìì â äèàì.)
è ìåëêèìè ëèñòüÿìè (0.6-0.8 ìì äë. è 0.5-0.7
ìì øèð.), êîòîðûå, â ïîäàâëÿþùåì áîëüøèí-
ñòâå öåëüíûå, áåç çóáöîâ è âûåìîê íà âåðõóø-
êå. Ïðè èçó÷åíèè îáðàçöîâ ïîä ëóïîé â ïîëå-
âûõ óñëîâèÿõ áðîñàåòñÿ â ãëàçà ÷åðåäîâàíèå
êðóïíîëèñòíûõ è ìåëêîëèñòíûõ ó÷àñòêîâ õî-
ðîøî ðàçâèòûõ ïîáåãîâ - ïðèðîñòîâ ðàçëè÷íûõ
ëåò. Òàêèå ìîðôîòèïû ñ ± öåëüíûìè ëèñòüÿ-
ìè ñîîòâåòñòâóþò îïèñàííîé Hattori (1944: 48,
Fig. 28) f. subinteger S. Hatt.: “Planta tenera;
folia caulina integerrima vel plus minus integra;
cellulae foliorum tenerrima, parietibus tenuis,
trigonis nullis”. Ôîðìà èçâåñòíà òîëüêî â ñòå-
ðèëüíîì ñîñòîÿíèè è ìîæåò áûòü ëåãêî ñïó-
òàíà ñ ìåëêèìè ðàñòåíèÿìè Chiloscyphus sensu
stricto èëè ñ âèäàìè Pedinophyllum, êîòîðûå
íàðÿäó ñ õàðàêòåðîì îáëèñòâåííîñòè èìåþò
ñõîäíûå ðàçìåðû è ñïîðàäè÷åñêè ðàçâèâàþò
øèðîêî ìåëêîâûåì÷àòûå íà âåðõóøêå ëèñòüÿ,
èíîãäà ñ 2-3 çóáöàìè íà âåðõóøêàõ ëîïàñòåé,
ïðîèëëþñòðèðîâàííûå  Paton (1999, Fig. 202).

Ñðåäè îòëè÷èòåëüíûõ ÷åðò H. planus f.
subinteger îò âèäîâ Pedinophyllum â ñòåðèëü-
íîì ñîñòîÿíèè ñëåäóåò îòìåòèòü ïðåæäå âñå-
ãî õàðàêòåð ïðèêðåïëåíèÿ âåíòðàëüíîãî îñ-
íîâàíèÿ ëèñòà ñ íàïðàâëåíèåì êðàÿ ê âåð-
õóøêå (à íå ïîä óãëîì ê îñíîâàíèþ ñòåáëÿ);
çíà÷èòåëüíî áîëåå êðóïíûå äâóëîïàñòíûå àì-
ôèãàñòðèè (à íå ðóäèìåíòàðíûå, ± ðåñíèò÷à-
òûå, íåñêîëüêî ðàñøèðåííûå ê îñíîâàíèþ);
èñêëþ÷èòåëüíî âåíòðàëüíîå èíòåðêàëÿðíîå (à
íå ëàòåðàëüíîå èíòåðêàëÿðíîå) âåòâëåíèå.
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Âàæíåéøèå îòëè÷èÿ H. planus f. subinteger
îò Chiloscyphus sensu stricto – õàðàêòåð ïðè-
êðåïëåíèÿ îñíîâàíèÿ âåíòðàëüíîãî êðàÿ ëè-
ñòà ñ íàïðàâëåíèåì êðàÿ ïîä óãëîì ê âåð-
õóøêå (Ðèñ. 1: 1-3, 5, 8), [à íå ïîä óãëîì ê
îñíîâàíèþ ïîáåãà èëè ïåðïåíäèêóëÿðíî (ñì.
Øëÿêîâ, 1982: ðèñ. 4)]; ñïîðàäè÷åñêàÿ âñòðå-
÷àåìîñòü îòäåëüíûõ ëèñòüåâ ñ 1-3 êîðîòêèìè
çóáöàìè íà âåðõóøêå, ñîâåðøåííî íå õàðàê-
òåðíûõ äëÿ Chiloscyphus; îòñóòñòâèå òåðìè-
íàëüíîãî ëàòåðàëüíîãî âåòâëåíèÿ, õàðàêòåð-
íîãî äëÿ Chiloscyphus, è ÷àñòîå ðàçâèòèå òîëü-
êî âåíòðàëüíûõ èíòåðêàëÿðíûõ âåòâåé, íå
ñâîéñòâåííûõ âèäàì Chiloscyphus, ðàçâèâàþ-
ùèì íàðÿäó ñ ÷àñòûìè òåðìèíàëüíûìè ñïî-
ðàäè÷åñêèå ëàòåðàëüíûå èíòåðêàëÿðíûå âåò-
âè; ðàçâèòèå àìôèãàñòðèåâ ñ øèðîêîé âûðåç-
êîé, îáû÷íî óçêî ñðàñòàþùèõñÿ ñ âåíòðàëü-
íûìè îñíîâàíèÿìè ëèñòüåâ îäíîãî ðÿäà, à íå
ñâîáîäíûõ ñ óçêîé âûðåçêîé.

Êðîìå òîãî, èññëåäîâàòåëè, îïðåäåëÿþùèå
ðàñòåíèÿ Heteroscyphus planus f. subinteger ïî
îïðåäåëèòåëþ Schuster (1980) ìîãóò ïðèíÿòü èõ
çà Chiloscyphus appalachicola (R.M. Schust.)
J.J.Engel et R.M.Schust. (= Lophocolea appa-
lachicola R.M.Schust. in Schuster, 1980) âñëåä-
ñòâèå ñõîäíîé ôîðìû ëèñòüåâ è àìôèãàñòðèåâ,
êîòîðûå ñðàñòàþòñÿ ñ îñíîâàíèÿìè ëèñòüåâ îä-
íîãî ðÿäà. Ïðèíöèïèàëüíûå îòëè÷èÿ Hetero-
scyphus planus f. subinteger – òîëüêî âåíòðàëü-
íîå èíòåðêàëÿðíîå âåòâëåíèå [à íå òåðìèíàëü-
íîå è ëàòåðàëüíîå èíòåðêàëÿðíîå]; õàðàêòåð
ïðèêðåïëåíèÿ âåíòðàëüíîãî êðàÿ ëèñòà, îïèñàí-
íûé âûøå; ñòðîåíèå ãàìåòàíãèåâ, îáû÷íûõ ó
Chiloscyphus appalachicola (òàáë. 1).

ÊËÞ× ÄËß ÎÏÐÅÄÅËÅÍÈß ÂÈÄÎÂ ÐÎÄÀ

HETEROSCYPHUS, ÍÀÕÎÆÄÅÍÈÅ ÊÎÒÎÐÛÕ

ÂÎÇÌÎÆÍÎ Â ÐÎÑÑÈÈ

1. Àìôèãàñòðèè îáû÷íî ëèøü ñ îäíîé ñòîðî-
íû ñðàñòàþòñÿ ñ âåíòðàëüíûìè îñíîâà-
íèÿìè ëèñòüåâ îäíîãî ðÿäà. Ëèñòüÿ ± ïðÿ-
ìîóãîëüíî-ÿçûêîâèäíûå, ðåæå – ñëàáî
òðàïåöèåâèäíûå  . . . . . . . . . . . .  2

— Àìôèãàñòðèè îáû÷íî ñ îáåèõ ñòîðîí ñðà-
ñòàþòñÿ ñ âåíòðàëüíûìè îñíîâàíèÿìè
îáåèõ ðÿäîâ ëèñòüåâ. Ëèñòüÿ òðàïåöèåâèä-
íûå èëè îâàëüíûå . . . . . . . . . . . 3

2. Ëèñòüÿ íà âåðõóøêå ñ 1-2 îáû÷íî ìåëêè-
ìè è øèðîêèìè âûðåçêàìè ñ êîðîòêè-
ìè çóáöàìè íà âåðõóøêàõ “ëîïàñòåé”

(ò.å. ñ 2-3 çóáöàìè) èëè ± çàêðóãëåííûå
íà âåðõóøêå áåç çóáöîâ èëè ñ 1-3 çóáöà-
ìè . . . . . . . . . . . . H. planus

— Ëèñòüÿ íà âåðõóøêå ñ (1-)3-10 çóáöàìè, ±
çàêðóãëåííûå èëè ñ íåñêîëüêèìè áåñïî-
ðÿäî÷íûìè âûåìêàìè . . . . . . . . . . .
H. argutus (îï., èëë.: Nees in Gottsche,
Lindenberg, Nees, 1844: 183-184  è Stephani,
1906-1909(1907): 215 êàê Chiloscyphus
argutus Nees, Icones Hepaticarum: 622-626,
687,688; Pii ppo, 1985, Fig. 4: k-m)

3. Àìôèãàñòðèè î÷åíü êðóïíûå, ñ øèðèíîé
â (4-)5-8 ðàç ïðåâîñõîäÿùåé øèðèíó ñòåá-
ëÿ, ÿéöåâèäíûå äî ïî÷êîâèäíûõ, ìåëêî-
âûåì÷àòûå íà âåðõóøêå, ñ ± ðàçâèòûìè
çóáöàìè ïî êðàÿì. Ëèñòüÿ ± îâàëüíûå, ñ
ìàêñèìàëüíîé øèðèíîé îêîëî ñåðåäèíû
èëè íåñêîëüêî âûøå, öåëüíîêðàéíûå  . .
H. tener (îï., èëë.: Stephani, 1906-1909
(1907): 205 êàê Chiloscyphus tener Steph.,
Icones Hepaticarum: 580; Horikawa, 1932:
Pl. 11, fig. 1-5 êàê Saccogyna curiosissima
Horik.)

— Àìôèãàñòðèè çíà÷èòåëüíî áîëåå ìåëêèå, ñ
øèðèíîé ðàâíîé ñòåáëþ èëè ïðåâîñõîäÿ-
ùåé øèðèíó ñòåáëÿ íå áîëåå, ÷åì â 3 ðàçà,
÷ðåçâû÷àéíî èçìåí÷èâûå ïî ôîðìå îò 2-
ëîïàñòíûõ äî 4-6-çóá÷àòûõ. Ëèñòüÿ ± òðà-
ïåöèåâèäíûå, ñèëüíî ðàñøèðåííûå ê îñíî-
âàíèþ, ñ ìåëêîé è øèðîêîé âûåìêîé è
äâóìÿ øèïîâèäíûìè çóáöàìè íà âåðõóø-
êàõ “ëîïàñòåé”. . . . . . . . . . . . . . .
H. coalitus (îï., èëë.: Stephani, 1906-
1909(1907): 211 (êàê Ch. communis Steph.),
212-213 (êàê Ch. porrigens Schiffn.), 214
(êàê Ch. irregularis Steph., Ch. bescherellei
Steph.), 242 (êàê Ch. coalitus), Icones
Hepaticarum: 595, 607, 614, 671; Inoue, 1974:
182-183, pl. 41; 1988: 393-397, fig. 1; Piippo,
1985: 141-143, fig. 4: a-g)
Ïðåäïîëàãàÿ íàõîæäåíèå íà òåððèòîðèè

Ðîññèè óêàçàííûõ âûøå âèäîâ Heteroscyphus,
íåîáõîäèìî îòìåòèòü âîçìîæíîñòü ïðèíÿòèÿ
èõ çà íåêîòîðûå ÿïîíñêèå âèäû ïîäðîäà
Lophocolea ðîäà Chiloscyphus (Ch. nakajimae
(S. Hatt. et Inoue) J.J. Engel et R.M. Schust.,
Ch. horikawanus (S. Hatt.) J.J. Engel et R.M.
Schust., Ch. itoanus (Inoue) J.J. Engel et R.M.
Schust.) ñ àìôèãàñòðèÿìè, ñðàñòàþùèìèñÿ
îäíîé èëè äâóìÿ ñòîðîíàìè ñ âåíòðàëüíûìè
îñíîâàíèÿìè íèæåëåæàùèõ ëèñòüåâ. Îòìå÷åí-
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íûå âèäû îïèñàíû è ïðîèëëþñòðèðîâàíû H.
Inoue (1959) è ðàñïðîñòðàíåíû â öåíòðàëü-
íîé ßïîíèè. Íàèáîëüøåå ñõîäñòâî ñ îõàðàêòå-
ðèçîâàííûìè âûøå âèäàìè Heteroscyphus
ïðîÿâëÿåò Ch. nakajimae. Ýòîò âèä, âñëåäñòâèå
± òðàïåöèåâèäíûõ ëèñòüåâ è äâóëîïàñòíûõ
àìôèãàñòðèåâ, ñðàñòàþùèõñÿ îñíîâàíèÿìè
÷àñòî ñ îáîèìè ðÿäàìè ëèñòüåâ, ìîæåò áûòü
ñïóòàí ïðåæäå âñåãî ñ H. coalitus, îò êîòîðîãî
â ñòåðèëüíîì ñîñòîÿíèè îòëè÷àåòñÿ êðóïíû-
ìè óïëîùåííî-ÿéöåâèäíûìè àìôèãàñòðèÿìè,
ðàçäåëåííûìè íà 1/3-1/2 ïîëóëóííîé âû-
ðåçêîé íà 2 çàîñòðåííûå ëîïàñòè áåç çóáöîâ
èëè ñ åäèíè÷íûìè çóáöàìè ïî êðàÿì.

ÈÇÓ×ÅÍÍÛÅ ÎÁÐÀÇÖÛ (LE).

Heteroscyphus planus. Ðîññèÿ: Ïðèìîðñêèé êðàé,
Ëàçîâñêèé çàïîâåäíèê, îêðåñòíîñòè êàðäîíà “Àìåðèêà”
43°13-14’ ñ.ø. 134°01-02’ â.ä., îáøèðíûìè ïîêðûòèÿìè
íà ïîëíîñòüþ äî ÷àñòè÷íî çàòåíåííûõ ñûðûõ äî ñëàáî
óâëàæíåííûõ ïîâåðõíîñòÿõ ñêàë, â ðàñùåëèíàõ è íè-
øàõ ïî áåðåãó ð. Ïåðåêàòíîé âìåñòå ñ Plagiochila
porelloides (Torrey ex Nees) Lindenb., Radula japonica
Gottsche ex Steph. À.Ä. Ïîòåìêèí è Â.Ì. Êîòêîâà, 210106+,
210107, 210109; Japan: Hep. Jap. Ser. 1 (1946) ed. S. Hattori,
¹ 12 – äâà îáðàçöà – îäèí ñ öåëüíîêðàéíûìè ëèñòüÿ-

ìè è ìóæñêèìè ïîáåãàìè, äðóãîé – 2-3-çóá÷àòûìè íà
âåðõóøêå ëèñòüÿìè è æåíñêèìè ïîáåãàìè.

Heteroscyphus argutus. Japan: Hep. Jap. Ser. 8 (1950)
ed. S. Hattori, 109; Vietnam: 3. XII. 1966 I.V. Grusvickij 21/b-
c, det. T. Poc; Üalan: Ins. Carolin, Dr. Martens vide S.O. Lindberg
1880; Java: V. Schiffner (Kryptogamae exsiccatae 883).

Heteroscyphus coalitus. Japan: Hep. Jap. Exs. Ser.
6 (1954) ed. S. Hattori, 265; Hep. Jap. Ser. 11 (1960) ed. S.
Hattori, 533; Hep. Jap. Ser. 9 (1958) ed. S. Hattori, 426;
Vietnam: 3. XII. 1966 I.V. Grusvickij 21/b-c, det. T. Poc;
Java: V. Schiffner (Kryptogamae exsiccatae 697); New
Guinea: P. van Royen & H. Sleumer 5850 det. R. Grolle;
D.H. Norris 65330 det. S. Piippo.

Heteroscyphus tener. Japan: Hep. Jap. Ser. 3 (1950)
ed. S. Hattori, 112.

ÁËÀÃÎÄÀÐÍÎÑÒÈ

Âûðàæàþ ãëóáîêóþ ïðèçíàòåëüíîñòü John
J. Engel (Field Museum, Chicago) çà ïîìîùü
ñ ëèòåðàòóðîé ïî ðîäó Heteroscyphus. Ñáî-
ðû â Ëàçîâñêîì çàïîâåäíèêå Ïðèìîðñêîãî
êðàÿ îêàçàëèñü áû íåâîçìîæíûìè áåç îðãà-
íèçàöèîííîé ïîìîùè è ïîääåðæêè Î. Ê. Ãî-
âîðîâîé (ÁÏÈ, Âëàäèâîñòîê) è çàìåñòèòåëÿ
äèðåêòîðà Ëàçîâñêîãî çàïîâåäíèêà Ñ. À. Õîõ-
ðÿêîâà. Ïîëåâûå ðàáîòû â Ïðèìîðñêîì êðàå
áûëè ÷àñòè÷íî ïîääåðæàíû ãðàíòîì ÑÏáÍÖ
2002 ã. (áðèîëîãè÷åñêàÿ ýêñïåäèöèÿ).

ËÈÒÅÐÀÒÓÐÀ

BONNER, C.E.B. 1966. Index Hepaticarum. Pars. VI:
Goebeliella to Jubula. – Lehre, J. Cramer. 739 pp.

CHOE, D.M. 1980. Illustrated flora & fauna of Korea, vol.
24: Musci, Hepaticae. – Seoul. 790 pp. (cited after Inoue,
1988, not seen).

ENGEL, J.J. & R.M. SCHUSTER 1984. An overview and
evaluation of the genera of Geocalycaceae subfamily
Lophocoleoideae (Hepaticae). – Nowa Hedwigia. 39:
385-463.

FURUKI, T. & M. MIZUTANI 1994. Check-list of Japanese
Hepaticae and Anthocerotae, 1993. – Proc. Bryol. Soc.
Japan 6(5): 75-83.

GOTTSCHE C.M., LINDENBERG J.B.G. & C.G. NEES
AB ESENBECK 1844. Synopsis Hepaticarum. –
Hamburgi, sumtibus Meissnerianus. 834 pp.

HATTORI, S. 1944. Contributio ad Floram Hepaticarum
Austro-Kiushiuensem. – Bull. Tokyo Sci. Mus. 11: 1-
203.

HATTORI, S. 1951. Oil bodies of Japanese Hepaticae (1).
– J. Hattori Bot. Lab. 5: 69-97, pls. I-VII.

HE-NYGREN, X. & S. PIIPPO 2003. Phylogenetic
relationships of the generic complex Chiloscyphus-
Lophocolea-Heteroscyphus (Geocalycaceae, Hepaticae):
Insights from three chloroplast genes and morphology.
– Ann. Bot. Fennici 40: 317-329.

HORIKAWA, Y. 1932. Studies on the Hepaticae of Japan.
VI. – J. Sci. Hiroshima Univ. Ser. B, Div. 2, Bot. 1: 77-
94, pls. 10-11.

INOUE, H. 1959. A review of Japanese species of Lophocolea
Dum. – J. Hattori Bot. Lab. 21: 214-230.

INOUE, H. 1974. Illustrations of Japanese Hepaticae. –
Tokyo,Tsukiji Shokan Publishing Co. 189 pp.

INOUE, H. 1988. Taxonomic miscellany on hepatics (5). –
J. Jap. Bot. 63(12): 393-398.

PATON, J.A. 1999. The liverwort flora of the British Isles.
– Essex, Harley Books. 626 pp.

PIIPPO, S. 1985. Bryophyte flora of the Huon Peninsula,
Papua New Guinea. XII. Geocalycaceae (Hepaticae). –
Acta Bot. Fenn. 131: 129-167.

PIIPPO, S. 1990. Annotated catalogue of Chinese Hepaticae
and Anthocerotae. – J. Hattori Bot. Lab. 68: 1-192.

SCHIFFNER, V. 1910. Über die Gattungen Chiloscyphus
and Heteroscyphus n. gen. – Oesterr. Bot. Zeitschr.
60: 169-173. (cited  after Piippo, 1985, not seen).

[SCHLJAKOV, R.N.] ØËßÊÎÂ Ð.Í. 1982. Ïå÷åíî÷-
íûå ìõè Ñåâåðà ÑÑÑÐ, âûï. 5. Ïå÷åíî÷íèêè: Ëîôî-
êîëååâûå–Ðè÷÷èåâûå. – [The liverworts and hornworts
of the Noth of the USSR, iss. 5. Liverworts:
Lophocoleaceae–Ricciaceae] Ë., Íàóêà [Leningrad,
Nauka], 196 pp.

SCHUSTER R.M. 1980. The Hepaticae and Anthocerotae
of North America east of the hundredth meridian. Vol.
4. – New York, Columbia Univ. Press. xviii+1334 pp.

STEPHANI, F. 1906-1909. Species Hepaticarum. Vol. 3. –
Geneve et Bale, Georg & Cie, Libraires-editeurs. 693 pp.

STEPHANI, F. Icones Hepaticarum. – Geneve (Inedit.).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


