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.

. .

 630090, ;
, 664033, ; abzaeva@igc.irk.ru 

 MIS2  MIS1 

- .

( ) 16000 . .

, . 15800 . .

. -

, .

 16000 15000, 13000 11500 . . -

 13000 . . -

 12700 11700 . .,

.

10000 9500 . . .

9500 9000 . . , ,

.  9000 . . -

- .

 8800 6000 . . . -

- , .

 6000 . .
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,

.

 4600 . .

 4500 4300, 3500 2500, 

2300 2100, 800 150 . ., ,

, , .

 1200 800, 100 .

, -

. , -

, .



14

. .

. . . , -
paulusalex@mail.ru 

. -

-

, .

-

, -

.

, , -

. -

.  CLAMP (Climate Leaf Analysis Multivariate Pro-

gram) .

. «

» , -

-

.  Ginkgo  Sequoia 

,

, . -

 (1 2 ), ,

.

 (55 %) 

.

,

CLAMP , .

13,3ºC,  21,8ºC, 

 5,28ºC,  7,7 -

,  1109 ,

 625 , -

 207 .

, -

, -

, , , -

.
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. .

, ; akhmetiev@ginras.ru 
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:

. .
1
, . .

2
, . .

3

1 , . , bezrukova@igc.irk.ru 
2 . . . , letunova@igc.irk.ru 

3 , . , kulagina@crust.irk.ru 

-
( ) .

, -
, , -

. -
, -

- . -
-

,  1-5, 
.

, 5 d-a – -4,
 10–15 , -

, -
/ . -

5  ~ 128–118 . . .,
4,  – 4.

3, ~50 48 – 30 . . ., -
.  ~ 28–

17 . . .
. -

 (~17–11.6 . . .)
, ,

, .  ~ 11.6–10.5 
. . . -

.
~10.5–6 . . . ,

,
 ~7 . . . .

-
5 d-a – -4, -

-
, -

.
-

 (  12-05-00476-  12-05-00036- ).
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-

 ( )

. . , . . , . .

- , . , bugdaeva@ibss.dvo.ru 

.

-

. .  (40 

. ),  3  137, 156  178 .

. -

.

.

 (  3767) -

.

,

. -

 Elatides asiatica (Yok.) Krassil. (Taxodiaceae), -

 – .  Pseudotorellia sp. (Ginkgoales) 

 Nilssoniopteris rhitidorachis (Krysht.) Krassil. (Bennettitales). 

 Cyatheaceae  Gleicheniaceae, 

 Taxodiaceae  Ginkgocycadophytus.  

 3767  Elatides asiatica,  Birisia ony-

chioides (Vassil. et K.-M.) Samyl.  Nilssoniopteris sp., -

 Ginkgo ex gr. adiantoides (Ung.) Heer. -

 Pseudotorellia sp., -

.

 Laevigatosporites ovoideus Takah., L. ovatus Wils. et Webst., L. senonicus 

Takah.;  Cyatheaceae  Gleicheniaceae. -

 Schizaeaceae  Osmundaceae. 

,  Ginkgocycadophytus.  

, -

, -

. , , , -

.

, -

.

 Ginkgo. Pseudotorellia, 

, .

 (  11-05-

01104)  (  09-1- 15-02). 
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 Weichselia 

-  “ - ”

( )

. .

. . . , 197376 -
vickulin@gmail.com 

 1960- . ., -
, -

.
 –  ( ,

1968). ,  Doliostrobus taxiformis (=Sequoia coutt-
siae Heer var. robusta Schmalh.), Comptonia schrankii,  Dryophyllum 
c -

 ( , 2011). 
C / =

.
Blechnum dentatum, Asplenium sp., 

 c : , -
 (Collinson, 2001; Barthel, 1976).  Weichselia reticulata 

Stock. et Webb. , .
, -

 ( , 1964, . 209, . 33). -
 Weichselia , - , .

, , Myrica, 
Comptonia  Pseudosalix -
(K/T)  ( ),

. -
,

 ( )
( , ), , -

 ( ., 2011; Thornton, 2000; Palmer, 2003; Whittaker et al., 
1989). -

,
,  Polypodi-

aceae, Pteridaceae (Jolley et al., 2010), -
, -

 1960-1970 . ., -
 ( , 1968; , , 1970). -

, , .

 (1970).



20

.

. .
1
, . .

2

1 , . , volynets61@mail.ru 
2 ,

.

 Williamsonia pacifica Krysht. ( -

, 1916; Kryshtofovich, 1919).  2–3 . -

, .

,

.

 (26 , . )

.

. -

.

Ranunculifolia  Rosifolia,  – Laurifolia. 

- -

 ( . . – 29) 

,

(Pleuromeiaceae). , .

,

, -

 ( , 2009).  

 ( . . – 28 ) -

 40  – Nilssoniopteris anatolii Volynets 

(Volynets, 2010). - .

, .

. .  ( ) -

.

 09-1- 1502. 

. . - - , . -
 //  V:  V  «

» ( , 20–23  2009 .) : . 2009.  
. 26-32. 

. .  // . .
. . 1916. . 2. . 4. . 81-140. 

Kryshtofovich A.N. On the flower of Williamsonia sp., found near Vladivostok, and some other 
plants from the Maritime Province of the Asiatic Russia // J. Geol. Soc. Tokyo, 1919. Vol. 26.  30. 
P. 1-5. 

Volynets E.B. A New Species of Nilssoniocladus Kimura et Sekido from the Lower Cretaceous  
of the Markovsky Peninsula (Southern Primorye) // Paleontological Journal, 2010, Vol. 44,  10.  
P. 1348–1352. 
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, . .

2

1 , ,
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2The Open University, Great Britain, Milton Keynes, r.a.spicer@open.ac.uk 
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-

. .

. . . , C.-
 Lina_Golovneva@mail.ru 

. .  ( , 1964; ., 1970; 

, 1988). . .  (1966), . .  (1983) . . -

 (1985). -

. -

,

.

- -

: - , - ,

, , - , , -

, - - . -
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.  ( )

-

. -
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-

 Orestovia 

. .

. . . , - ,
gomankov@mail.ru 

,  Orestovia, -

:

. ,

,  O. de-

vonica Ergolskaya,  –  O. voronejiensis T. Istchenko et  

A. Istchenko.  

 O. devonica  O. voronejiensis: 1) 

« » ( . . , ); 2) « »

, , ,  « »;  

3)  « »  « -

», . .  « »

 « » ; 4) 

.

 O. devonica  O. voronejiensis . 1) « -

»  O. devonica ,  O. voronejiensis . 2) 

 « »  O. voronejiensis -

,  « -

»  O. devonica , .

3) « »  O. devonica , -

 « » -

.  O. voronejiensis « »

 « ». 4) « -

»  O. devonica  « » -

( ).  O. voronejiensis « »

 « »  ( )

. 5) « »

O. devonica  – 

 « ».  O. voronejiensis « »

- ;

.

,  O. devonica 

, ,  « »

. -

 « »  O. voronejiensis 

. ,  O. voronejiensis -

,  ( , ,

 Orestovia),  O. devonica .
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Scutasporites unicus Klaus 

. . , . .

. . . , - ,
gomankov@mail.ru, tarasevichvf@mail.ru 

 Scutasporites unicus -

 ( -

) - . -

 Dvinostrobus sagittalis Gomankov et S. Meyen, -

 S. unicus  Sashiniaceae. 

-

, .

-

 S. unicus  I (

). , , , -

, , -

.  ( )

, .

 1–1,5 -

. , -

, , ,

. -

 0,3–0,5  ( )

 0,2 

1–2  ( ).

,

 « »  « ».

 S. unicus , -

 Protohaploxypinus dvinensis (Sedova) Hart  (Zavia-

lova et al., 2001) , , -

. , - ,

 Potoniesporites, 

 (Emporiaceae, Bartheliaceae, Thucydiaceae,  Utrechtia-

ceae), ,  (

« »  Sashiniaceae)  Lueckis-

porites, .
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. . , . .

. . . ,
gorovaya@poi.dvo.ru 

-

 ( ),  ( -

) .  – -

,  – -

.

, -

-  (Carya ,

Juglans, Platycarya, Engelhardia)  (Fagus , -

 Quercus, Castanea, Pasania). ,

 c  Picea  Tsuga. -

: Myrica, Comptonia, Tilia, Liquid-

ambar, Elaeagnus, Nyssa, Aralia, Trapa , -

: Hamamelis, Corylopsis, Fothergilla, 

Disanthus, Triatriopollenites plicoides Zakl., Ulmoideipites tricoctatus Anders. 

Anacolosidites primigenius Anders. -

-

, - -

. -

,  ( , -

, 2006). 

 (

) , -

 (Picea sect. Eupicea, Picea sp.1 (gigantea), 

Picea sp.),  (Pinus sp. 1 (minima), Pinus s/g Haploxylon, Pinus s/g Diploxy-

lon)  (Tsuga saurae Brutm., T. parva Brutm., Tsuga sp.). Cedrus, Abies, 

Larix, . -

, -

- -

. , , -

, - -

. ,  “ -

” , -

.
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 “ ”:

, ,

. .

, , ; Área y Museo de Paleontología, 
Departamento de Ciencias de la Tierra, Facultad de Ciencias, Universidad de Zaragoza, 

Zaragoza, Spain; ayzhur@mail.ru 

. . , . . .  133 , -

. -

,

 (Amgaella Korde, Seletonella Korde, Mejerella Korde).  27 -

,  Renalcis Vologdin, Epiphyton Bornemann, Girvanella Nicholson & 

Etheridge, Obruchevella Reitlinger, -

, .

 103 

( , Cambroporella Korde, Kadvoya Korde), -

 ( ,

Nuia Maslov, Zaganolomia Drosdova),  (Ketemella Pjanovs-

kaya),  (Filiphycus Vologdin, Uranovia 

Vologdin) .

, ,

,

, ,

, ,

. , -

, -

. -

. , ,

, -

,

, -

, , , .

, -

- , .
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( . )

. . , . . , . .

. . . , ,
karasev@paleo.ru, vg@paleo.ru 

 2011 -

. . . , . .

. . -

.

.

. ,  3, -

, -

, , , -

, . , -

,  Chroniosuchus paradoxus ( , , 2011). 

-

 150 ,

,

, , , -

.

Quadrocladus  Salpingocarpus. -

. - ,

, « » , - ,

 Pursongia -

. - ,

,  Peltaspermum,  Permotheca. -

 Paracalamites. 

, , , -

. -

, -

. ,

.

-

- -

, -

- -

:  Jarilinus mi-

rabilis,  Chroniosuchus paradoxus ( , , -

, )  Archosaurus rossicus 

 Tupilakosaurus wetlugensis.  

 09-04-01241- , 11-04-

01055- , 12-05-00262, 12-05-00862. 
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 ( , )

. .
1
,

2
, . .

1
,

2
,

2
,

2
,

2

1 , , , tkodrul@gmail.com 
2 , - , , ,

lssjjh@mail.sysu.edu.cn 

, -
, - -

. -
,

(Nan, Zhou, 1996). -
 ( -

):  (Youganwo), -
,

 – ,  (Huan-
gniuling), ,

.  (Yu, Wu, 1983; Li et al., 2006) -
- . -

(Chow, Yeh, 1962; Tong et al., 2010),  (Yeh, 1958; Li, 1975),  (Liu, 
1957)  (Wang et al., 2007; Jin, 2008) -

.
 (Nan, Zhou, 1996). 

-
 (Nan, Zhou, 1996), -

, ,
.

, , -
. -

, ,  (Pinaceae, Podo-
carpaceae)  (Nelumbo, Lauraceae, Fagaceae, Altingiaceae). 

-
 (Jin et al., 2009). -

. , -
,

 (Pinaceae, Podocarpaceae) -
 (Lauraceae, Fagaceae, Altingiaceae, Annonaceae, Fabaceae, Juglandaceae, Dipte-

rocarpaceae .). ,
, .

.

-
, .

(  NSFC 40972011  31070200), NSFC  (  41111120083  11-
04-91175) 
(10151027501000020).  
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-

. .

, . . , 55- , 01054 ,
, maryna.kom@gmail.com, makom@ukr.net  

-

 – 

.

 – .

, , .

- -

, -

- . ,

- , ,

, -

, . -

-

, .

 :

• -

- ;

• -

.

,

;

• , , - -

-

;

• -

- .

;

,

- -

,

,

. -

.

-

.
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. .

. . . , .
viktorkorzhnev@mail.ru 

,

( ., 2005), -

 (  2010), 

 Polygnathus kitabicus ( )  P. excavatus .

. . . .

1973  Psilophytites rectissimum Höeg, Protobarinophyton obrutsche-

vii A. Ananiev, Psilophyton goldschmidtii Halle, Zosterophyllum cf. myretonianum 

Penhallow, cf. Sciadophyton laxum (Dawson) Steinmann, Drepanophycus sp. 

, . .  1972–1974 . – Minusia antiqua Tschirkova, Drepa-

nophycus gaspianus (Dawson) Kr. et Weyl., Matarakia inopinata Tschirkova. -

. .  1975 .– Psilophyton arcuatum (Halle) Schweitzer, 

Rebuchia mucronata (Mägdefrau) Höeg, Protolepidodendron scharianum (Krej i) Kr. 

et Weyl., Jeniseiphyton rudnevae (Peresvetov) A. Ananiev, Glyptophyton granulare 

Krysht., Barrandeinopsis beliakovii Krysht. ( , 1979). 

-

- -

:

 –  Protolepidodendron 

scharianum (Krej i) Kr. et Weyl.,  ( -

., 1962),  Glyptophyton granulare Krysht., 

( , )  ( , 1954; ., 1962). 

. . -

ephalopteris (?) praecox Höeg,  ( , 1979). 

:

,

 – Tomiphyton primaevum 

Zal. ( . , 1959). 

-

Protolepidodendron scharianum (Krej i) Kr. et Weyl. ( , 1954; 

., 1962).  

-

-

, -

, , ,

rotocephalopteris sp., Broggeria laxa . Ananiev ( . , 1959). 
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-  ( )

. . , . . , . . , . .

, ,
kostina@ginras.ru, herman@ginras.ru, tkodrul@gmail.com, dinoflag@mail.ru

, - -
. -

-  53 -
,  (Hepaticites, Ricciopsis),  (Neo-

calamites, Equisetites),  (Coniopteris, Cladophlebis, Lobifolia, Ra-
phaelia, Sphenopteris),  (Pseudoctenis, Pseudocycas), 
(Baiera, Ginkgo, Sphenobaiera),  (Czekanowskia, Phoenicopsis, 
Leptostrobus, Ixostrobus)  (Pityophyllum, Podozamites, Elatides, Ela-
tocladus, Ferganiella). 

 Coniopteris, 

,  Neocalamites pinitoides  Ferganiella, 
,

.
,

: Coniopteris simplex, C. aff. furssenkoi, C. hymenophyl-
loides, Lobifolia lobifolia, Raphaelia tapkensis .

-  – -
, -

, ,  Coniopteris, Clado-
phlebis, Raphaelia, -

, ,
,  Pityophyllum, Podozamites -

 (Brachyphyllum, Pagiophyllum). 
, ,  Ferganiella  Pseu-

docycas , , -
,

- . -
- .

-
, -

- ,

.  Czekanowskia, 
Phoenicopsis, Pityophyllum  Podozamites, 

, .
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 (

 12) 

. .
1
, . .

2
, . .

1
,

. .
3

1 , - , , ggstepanova@yandex.ru,  
2

, , , John.Hoffecker@Colorado.EDU 
3 , , , pospelova@ifz.ru 

 Homo sapiens sapiens 
, . .  ( -

- ) -
 ( , 2002; 

, 2005; Hoffecker et al., 2007).  60 . .
-

 ( ., 2005) 
 12, . . -

, , -
,

( ). 
 ( ) -

- . 40Ar/39Ar , -
,

42000  ( ., 2000; Guillou, 2004).  (Pospelova, 2003) 
 45000–39000 .

-
 12  (  1), 

 (  2), -
 (  3b-9b) 

 (  10-12). 
 OSL  52340–50525 

, 14

 57700–53500 . . (Behre, van der Plicht, 1992).  

,  60000–50000 . . (Mangerud et. al., 2004) 
D4 (55700–51800) 13

(Genty et al., 2003).  
SL  50120–

43470 +  (51000–
43000 . .)  Monticchio . -

 14 -
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 (Watts et al., 1996; Allen, Huntley, 2000). 
 (  14)  51800–48500 .

13 . -
14  51550–47000 . . -
 ( ) :

46000–44000 . . (Zagwijn, 1961; van der Hammen et al., 1967; Ran, 1990). 
 –  12  45300 .

 ( -
 III 14  36280±360 . ., GrA-

5556; : 41535±225 . .).
(Hoffecker et al., 2005)  ( , 2005) -

 (  10–12): -
 ( );  (

).

12,  1, 8, 12, 14, 17  5 -
- ,  ( -

., 1984; Fedele et al., 2003; , 2004; yle et al., 2005; Hoffecker 
et al., 2007)  40000 . .

 SO2-
4 ( -

)  GISP2 (Ze-
linski et al., 1996), 

 37000  (Dansgaard et al., 1993; Johnsen et al., 2001), ,
3  (375, 250  320 ppb) -

 40000, 38200  34500 . . -
 (  CI 

).
 12 -

:
 V (  (?) , 2005;  D,  3b) – 

+ ;
 IV ( , ,  7–6) – -

;
 III ( - , ,  10-12) 

. -
,  17 ( -

, 1963) .
- -

 1, 8, 14, 17  5 ( , 1957; , 1963; , 1969, 
, 1977, 1999; ., 1984; , 1991, 2002; 

Levkovskaya, 1999; ., 2007) -
, . . -

 « » + .
 (Haesaerts, 2005)  14 

.
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 Aquilapollenites -

( )

. . , . .

- , . ; markevich@ibss.dvo.ru 

 Aquilapollenites -

. -

,

. -

, ; -

.

-

- - .

,

, . -

 Aquilapollenites , -

.  35 .

-

 Aquilapollenites,  subtilis, insignis, amygdaloides, stelckii, quadrilobus, 

amicus,  - subtilis, insignis, catenireculatus, amygdaloides, cruciformis, 

amicus, stelckii, quadrilobus, reticulatus, reductus, conatus, amplus, rigidus, cruci-

formis, asper, procerus, amicus, gracilis, venustus,  - asper, 

reticulatus, cruciformis, quadrilobus, subtilis, venustus, catenireticulatus, insignis, 

stelckii, amygdaloides, conatus, funkhouseri, rigidus, rombicus, dispositus, -

 - insignis, cruciformis, reticulatus, subtilis, asper, quadrilobus, 

conatus, stelckii, rigidus, dispositus, rombicus, spinulosus, echinatus, accipiteris, 

catenireticulatus, elegans.  Aquilapollenites -

,  30 , -

. -

 quadricretaceus, coriaceus, antigonei, sentus, antique. 

Aquilapollenites  insignis, 

stel kii, asper, procerus, spinulosus, antigonei, augustus, -

 - A. procerus. 

.  ( )

 Aquilapollenites, ;

 turbidus, spinulosus, subtilis, amplus, 

conatus, mirus, nemuroensis, parvus, pudicus, colvilensis, cf. quadrilobus, cf. meli-

oratus (Takahashi, Yamanoi, 1992). 

, , , -

 - 

 5  9  Aquilapollenites. 

 (  10-05-00151, 

11-05-01104)  (  09-1- 15-02). 
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 Krassilovianthus 

N. Maslova, Tekleva et Remizowa (Hamamelidales) 

-

. .
1
, . .

1
, . .

2

1 . . . ,
2 . . . ,

paleobotany_ns@yahoo.com., tekleva@mail.ru, remizowa@yahoo.com 

- , ,
, -

, -
 Krassilovianthus N. Maslova, 

Tekleva et Remizowa (Hamamelidales). Krassilovianthus -
, -

. -
,

. , . -
, , , .

 Platanaceae  Krassilovianthus -
, , -

,  – , -
, -

. -
 Hamamelidaceae  Krassilovianthus 

, -
, , -

.
 Platanaceae ,

 Krassilovianthus , -
:  Sarbaya (Krassilov, Shilin, 1995), 

Sarbaicarpa N. Maslova (Maslova, 2009), 
Friisicarpus N. Maslova et Herman ( , , ),
Ettingshausenia sarbaensis N. Maslova et Shilin (Maslova, Shilin, 2011). -

, -
. , ,

-
, .

-
 ( )

,
.

 Sarbaicarpa  Krassilovianthus -
, . -

 11-05-01104 -2722.2009.4. 
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( )

. .
1
, . .

2
, . .

1

1 , . - , yaksha@rambler.ru  
2 , .

- -
 ( ., 2011). -

, - -
 ( , 2003; , , 2005; , 2005). 

- .
-

.
Cristatisporites deliquescens – Verrucosisporites evlanensis -

, .
 n - . -

 Corbulispora vimineus – Geminospora vasjamica -
.  Diducites versabilis 

– Grandispora famenensis -
, .  Retis-

pora lepidophyta, ,
.

 ( ) -  ( )
. -

 Lophotriletes submarginatus (Waltz) Naum., 
Acantotriletes famenensis Naum., A. echinatus (Naum.) Isch. ., -

 – ,  Lophozonotriletes bellus Kedo, Lopho-
triletes inflatus (Luber) Naum. .,

.  – 
. -

( ) .
 – Leiotriletes subparvus 

Isch., Lophotriletes subverrucosus Isch., L. parvus Isch., Brochotriletes crassus Naum., 
Archaeozonotriletes macroreticulata (Naum.) Kedo, Hymenozonotriletes conformis 
Naum., H. auranthicus Naum., Dictyotriletes graniformis Kedo, Densosporites undatus 
Byv. et N.Unm., Stenozonotriletes luculentus Naum. . -

,
: Trachytriletes 

parnus (Ibr.) Isch., Lophotriletes paululus Isch., Leiotriletes pennatus (Isch.) Kedo, 
Brachytrilistridium gyratum Isch., Zonomonoletes stenomarginatus Isch., Dictyotriletes 
commalatus Isch., Monoptica unica Isch. .

, -
-

, -
-

. -
 – -

,  – - .   
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. .

- ,
, , mogucheva @sniiggims.ru 

. -

,

,

- , . -

 ( -

.., 2000). -

.

-

. ,

 ( ) -

. -

, -

, , , -

, , , .

-

, .  ( -

) , ,

. ,  ( ), -

, -

.

.

, -

,

, -

, , ,

. - -

, . . , -

, ,

 2-3 .

,  Klukia , .

-

.  ( ), -

, , ,

 Pagiophyllum, Brachyphyllum, Taxocladus, Pityocladus. 

-

, .

, , - .
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-

.  ( )

. .
1
, . .

2

1 , , moiseeva@ginras.ru 
2 , , klumbochka@mail.ru 

- , -

- -

. -

.  ( ). -

. -

-  57 , -

 (44 %),  (31 %), 

 (12 %),  (8.7 %), 

(1.7 %)  (1.7 %). -

 (Sphenobaiera, Ginkgodium, Phoenicopsis). 

, -

 (25 ). -

. -

 Barykovia tchucotica (Abramova) Moiseeva -

 Trochodendroides (T. intermedia Budants., T. zizyphoides 

Budants., T. sachalinensis (Krysht.) Krysht.).  Macclintockia 

ochotica Vachr. et Herman, Menispermites nelumboides Budants., -

 Cissites, Viburniphyllum, Zizyphoides, Renea, Dicotylophyllum. 

-

,  c -

.

- , ,

, -

. -

 ( , 1988). -

- -

( , ). -

 ( , 1995)  Ar/Ar 

( ., 2006). 
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-1

. .

, . , naidina@ilran.ru 

, -1, -

.

-  – 

, , -

-

. -

.

,

, -

-

 - . - -

 ( , , 2006; ,

2006; Naidina, Bauch, 2011; Polyakova et al., 2005; Taldenkova et al., 2005). -

 (AMS 
14

C)

, -

 « » .

. -

,  11.3  5.3 .

 ( ).

, -

, . -

, - -

, . -

,

 Pinus pumila  P. sylvestris. 

, -

 9 . .

, , -

, -

-1.

, -

.  9.1-

8.6 . .

,  3º .

, . -

,

, .
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 Permotheca Zalessky, 1929 

. .

, ; naugolnykh@rambler.ru 

 Permotheca . .  (Zalessky, 1929) 

,  ( ,

. ), ,

,

,  ( , 1918, . LIII, 

. 8, 9).  1918 . -

, -

.

 ( : -

-1,  10, ; :

, ) -

,  Per-

motheca Zalessky. 

-

, , , -

. ,

. -

,

-

.

.

, , , .

 ( ) , -

, ,

.

. , , ,

,

, .

,

. -

 30 60 . , -

. -

. ,

, -

.

,  2 3 .

,

.
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Protophyllocladus Berry, 1903 

. . , . . , . .

. . .
;  natanosova@gmail.com

 Protophyllocladus 

. -

. -

 - P. subintegrifolius (Lesq.) Berry, 

. -

 Phyllocladus Richard, -

, .  Protophyllocladus -

. Podocarpaceae. -

,  Protophyllocladus -

. -

 (Seward, Conway, 1935; Tanai, 1979). 

 Protophyllocladus .

Podocarpaceae.  Protophyllocladus sa-

chalinensis (Krysht. et Baik.) Krassilov, . . ,

. Cupressaceae ( , 1979). 

 Protophyllocladus -

 – P. vachrameevii N. Nosova et 

Golovn., sp. nov. . -

, .

, . -

. ,

.

.  4–6, , -

.

,

. , -

.  P. sachalinensis  P. vachrameevii 

,

.

 Phyllocladus. 

,  Protophyllocladus . Podo-

carpaceae. 
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. .

, , kig207@geol.vsu.ru 

-

. .  (1963). -

,  ( )

. ,

. . , . . . . -

,  ( ) , -

 ( ., 1981). ,

-

.

2 5, 13 . . , -

,  Geminospora: G. rugosa 

– 12%, G. compacta – 4%, G. semilucensa – 4%, G. notata – 4% 

 Archaeoperisaccus: A. mirus – 6%, A. echynatus – 3%,  

A. ovalis – 2%, A. menneri – 2%, A. mirandus – . , -

: Cyclogranisporites rugosus – 6%, Tuberculispora perspicua – 5%, Retu-

sotriletes communis – 4%, Stenozonotriletes definitus – 4%, S. simplicissimus – 3%,  

S. pumilus – 3%, S. conformis – 2%; Hymenozonotriletes argutus – 1%; Kedoesporis 

evlanensis – 2%; Lophozonotriletes torosus – 3%; Verrucosisporites grumosus – 2%. 

: Calamospora microrugosa – 6%, Calamospora atava – 2%, Leiotriletes la-

evis – 5%, L. simplex – 4%. , -

 (36%). 

 38,5 . 5, ,

,

Leiosphaeridia, Lophosphaeridium, Micrhystridium. . 13 

. -

,  70,0 , -

 35–40 , .

-  Stenozonotriletes laevigatus. 

-

 XV -

 ( , 1975)  Archaeoperi-

saccus ovalis – Verrucosisporites grumosus (OG), -

 (Avkhimovitch et al., 1993),  Archaeoperi-

saccus mirus – Diducites radiatus (MR), 

  ( ., 2005). 
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-

 ( - ,

)

. .

 « », K , Smokotina@list.ru 

-
-  ( - -

) - -
- -

( . . , 1988). - -
, -

 ( . -1: , . 695.0–678.0 ; , . 606.0–
545.0 ; , . 536.0–475.0 ; , . 470.0–383.5 ; , . 375.0–
198.0 ; . 205: , . 330.0–270.0 ; . 216- : ,  510.6–475.0 ;

, . 415.0–296.0 ; , . 281.0–197.4 ; , . 195.6–83.8 , -
- , . 72.8–49.4 ; .; - ) -

( . 22: , . 0–30 , . , ).
. -

-
. -

- -
 (Cyathidites spp., -  –  Duplexisporites 

anogrammensis, Klukisporites variegatus, Marattisporites scabratus, Densoisporites velatus, 
 Classopollis),  ( -

, , .). 
–

.

-
.  - .  c -

. , -
. -

.
. -

, -
– , -

. -
. -

. -
- - .

- . -
 Classopollis  Quadraeculina limbata. -

 – , , , -
,  – .
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-

. .
1
, . .

2

1 . . . , , klumbochka@mail.ru 
2 ,

 (  100 ) -

.  ( . ). -

-

- .

. .  (1987) -  9 .

 18 ,  31 % 

. - -

, , ,

. -

 Pinaceae, -

 Pseudolarix kolymensis Samyl., -

 Pityophyllum sp., P. staratschinii (Heer) Nath.,  Pityospermum pini-

formis Samyl., P. minutum Samyl., P. semiovale Samyl., 

Cedrus lopatinii Heer, Pityolepis sp. 1., Pityolepis sp. 2, Pityolepis sp. 3. -

 Taxodiaceae  Glyptostrobus comoxensis Bell, 

Parataxodium neosibiricum Sveshn. et Budants., Sequoia antique Samyl., 

 Sequoia sp.  Cupressaceae 

 Cupressinocladus cretaceous (Heer) Seward. 

-

, -

 Brachyphyllum sp. 

, -

.

 Taxodiaceae  Podocarpaceae. 

 Podocarpaceae , -

 Taxodiaceae.  insertae sedis  Elato-

cladus albertaensis Bell  Elatocladus sp. -

-

.

-

, . .

(1988) - .

-

.
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-

: ,

. . , . .

. . . ,
sedin@poi.dvo.ru 

. . -

.  ( )

-

. , ,

. -

( )  ( -

, ) .

-  ( , , )

.  ( , 2008; , , 2011) 

- , -

, -

.  ( , , 2011) ,

« ».

, -

,

, -

. , , -

 « » , -

- -

.  « », , ,

, -

 ( , , . .) .

 ( ) :

. . ,

,  ( ) -

, -

.

 ( )

( - , - , -

) ,  ( - ,

).
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-

. .

. . . , - , ta-
rasevichvf@mail.ru 

- -

 ( . ) -

-  ( ).

 Clavatipollenites, Asteropollis asteroides, Retimo-

nocolpites sp., Liliacidites spp., Kuprianipollis elegans,  1-, 2-

- .

 Clavatipollenites, c  Ascarina .

Chloranthaceae, : . incisus ( )

. hughesii ( - ). -

. . incisus 

 Ascarina, . hughesii 

.

. -

,  Clavatipollenites (Pedersen et 

al., 1991). 

. , -

 Clavatipollenites, 

 c ,

, .

 (Walker&Walker, Chapman, 1987; Chlonova&Surova; Pedersen et 

al., 1991). 

-  1-  Lilia-

cidites,  1-  2- .

, ,

 Liliaceae, Araceae, Dioscoreaceae, Pontederiaceae .

,

 3- .

-

 Kuprianipollis elegans, ,  Alnus  Pterocarya. -

 Kuprianipollis elegans, -

, , , -

. -

 – Rhoiptelea (Rhoipteleaceae)  Alfaropsis 

(Juglandaceae). 
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,

( - )

. .
1
, . .

1
, . .

2
, . .

1

1 , . , terekhov@poi.dvo.ru 
2 , . , markevich@ibss.dvo.ru 

-

-  ( ) -

. -

 - -

, .

.

– , -

.

,

,

, -

.

.

,  - . -

, -

, . -

- -

, . ,

, .

-

 ( , , -

), , -

- . , - -

. ,

, ,

.
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. . , . .

, . , stelmakhag@rambler.ru 

 ( ) -

. -

, , -

.

, ,

.

.

, -

-

 ( , 2008 .). -

-

, -

. -

-

- ,

 2.4 ;  – -

-  1.8 .

, -  – 

 – 

.

690 . ; -

,  – 

- .

.

-

,

 – .

 13 . -

; -

.

,  – -

 – -

.

 5-014 

.
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. .
1
, . .

2
, . .

1

1 , , fillip@ginras.ru 
2 - , , kbgre@inbox.ru 

-

,

 2002 ., 

, , ,  ( -

., 2004, 2005). 

 (Nosovsky, Bogdanovich, 1979; , , 1980). -

, -

 ( .,1993; ., 

2004), -

 ( –  1977, 1980; - , 2004).   

– -

-

( ; . )  (

; . ), .

 ( , , -

) -

.   

,

. -

, -

.

,

–  ( ., 2010), 

. -

,

, -

, . -

. -

-

, .

-

. . -

, ,

, , .

, -

. -

, .
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-

. .

, , kig207@geol.vsu.ru 

-  ( ) -

,

: , ,  ( -

, ) .

. -

, , -

,

, -

.

, -

.  Pinaceae, Taxodiaceae, Fagaceae, 

Juglandaceae, Betulaceae, Ulmaceae. ,

, - -

.

. , , -

. , -

, - -

.

-

- .

.

 Taxodiaceae. -

 Myricaceae, Liquidambar, Acer, Tilia .

 « - »

« » . ,

.

. -

,

, , ,

 – .

-

 – -

. -

. -

.  « » ,

, -

.
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. . , . .

, - ;  shchepetov@mail.ru 

- -

-

, -

. -

- -

 ( )

. -

. -

, -

. , -

, . . . .  (1965 .),

. .  (1966  1968 .), . .  (1982 .) . .

(1984 .)

, -

, . . . . , -

. -

, -

, .

. , ,

 Phoenicopsis, 

, ,  Podozamites, -

.

 « » . -

, , -

, - ,

.
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. .
1
, . .

2
, . .

3

1 , . ,
2 , . , stelmakhag@rambler.ru, 

3 , .

-

 ( ). -

, .

. -

,  2009–2011 .   

-

, -

, ,  (

) . -

.

 49 -

.  (N1, N2  N3)

 (R1, R2  R3) .

 85 -

.  (N1, N2 ,N3, N4

N5)  (R1, R2 R3, R4  R5). -

 N5

 R1 – . -

 N3 , -

 R5. -

 N5  r1  r2. -

.

R1,

N5,  r1 N.

 ( -

)  26 -

.  (R1  R2) -

 N;  R2

.

.

 5-029 

.
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. . , . .

. . . , -
, , jurina@geol.msu.ru; oorlova@geol.msu.ru 

. . , . . , . . , . . ,
. . . . . -

 –  30 .
,

: Protobarinophyton timanicum Petr., Kossoviella timanica Petr., Pseudobornia 
ursina Nath., Pietzschia timanica Lep., Svalbardia osmanica Petr., Archaeopteris sp., 
Callixylon trifilievii Zal., Dimeripteris gracilis Schmalh. 

, , -
 (Pietzschia timanica)  (Archaeopteris sp., Callixylon tri-

filievii).  (1968)  Pietzschia 
,

.  (Meyer-Berthaud et al., 
2009, 2010) -

-
.  Pietzschia 

 7-10 
-

. ,
.

-
,  Callixy-lon 

( ., 2011). -
.  (Trivett, 1993) -

 Callixylon. , -
 Callixylon ,

. -

 Archaeopteris-Callixylon. 
, -

, .
 Pietzschia -

, .
 Pseudobornia –  ( , -

. 2010), ,
Pietzschia .

 Protobarinophyton, 
 Kossoviella 

 Dimeripteris. -
 (  11-04-01604 ).
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-

. . , . .

. . . , . , yan@poi.dvo.ru, gorbarenko@poi.dvo.ru  

-

 MR 06-04 PC-7R, 

.  75 . .

– -  4 (  4) -

. -

.  (Martinson et al., 1987). 

 MR 06-04 PC-7R .

(2008). -

 (Abelmann et al., 1999). 

.

 100 -

.  ( -

., 2003)  « »  « » -

,

. , -

, ,

,

 ( - -

1 – 6b) (Dansgaard et al., 1993, Heinrich, 1988). 

1. Martinson D.G., Pisias N.G., Hays J.D. et al. // Quatern. Res. 1987. V. 27. P. 1-29. 

2. . ., ., . ., . ., . ., -
. .

190  // . 2008. . 423,  3.  1-4. 

3. Abelmann A., Brathauer U., Gersonde R., Sieger R., Zielinski U. Radiolarian-based 

transfer function for the estimation of sea surface temperatures in the Southern Ocean (At-

lantic sector) // Paleoceanography. 1999. Vol. 14,  3. P. 410-421.  

4. . ., . ., . ., . . -

 // . 2003. . 43,  4. . 583-592. 

5. Dansgaard W., Johnson S.J., Claussen H.B. et al. // Nature. 1993.  346. P. 218-220. 

6. Heinrich H. // Quatern. Res. 1988. V. 29. C. 142-152. 
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. . , . .

, , dinoflag@mail.ru 

,

, -

. , -

, -

. - -

-  ( - ) ,

. -

: .

.

Pilasporites marcidus Balme, Cyathidites, Trachisporites asper Nils., Osmundacidites, 

Neoraistrickia, Duplexisporites anagrammensis (K.-M. ex Bolkh) Schug., Converruco-

sisporites.  Disaccites, Quadraeculina, Callia-

lasporites, Cycadopites.  Pi-

lasporites marcidus Balme,  (Couper, 1953; Batten, 

1968). , -

-

 Equisetites giganteus Burakova, E. longifolia Brick, E. ferganensis Seward 

( …, 1971) -

 ( , 2011). ,  P. marcidus, 

 ( , 2006). Pilasporites marcidus 

-

.

- -

.

 Cyathidites,  Neorais-

trickia rotundiformis (K.-M.) Taras., Tripartina variabilis Mal.,  Neorais-

trickia bacculifera (Mal.) Iljina, Osmundacidites, Duplexisporites anagrammensis, 

 Deltoidospora, Dicksonia, P. marcidus, Sestrosporites pseudoalveolatus 

(Couper) Dett.  Quadraeculina spp., Q. limbata 

Mal., Disaccites, Cycadopites,  Cerebropollenites, Classopollis. -

-

, , -

,

, . -

,

Quadraeculina limbata, 

. -

, -

 ( , 1985). 
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Can climate models predict the Late Cretaceous climate?

An evaluation using fossil floras and climatically sensitive 

sediments

H.J. Craggs

Department of Environment, Earth and Ecosystems, The Open University, 
Milton Keynes MK7 6AA, UK h.j.craggs@open.ac.uk 

Concerns about future global warming have prompted increased research by climate 

modellers into the prolonged period of global warmth represented by the Cretaceous. 

However, many general circulation model (GCM) experiments have not accurately 

simulated the warm Cretaceous conditions suggested by geological proxy climate indi-

cators, particularly with respect to high latitudes and continental interiors in the North-

ern Hemisphere. 

In the light of more recent experiments using the latest generation of climate mod-

els, an evaluation of GCM climate predictions was undertaken. Quantitative results 

were obtained from CLAMP (Climate Leaf Analysis Multivariate Program) analysis of 

14 fossil floras, using the Physg3BR reference data set. They represent vegetation that 

grew in central and northern Asia and Alaska during the Cenomanian, Turonian and 

Coniacian, at palaeolatitudes ranging from approximately 40°N to 80°N. The climate 

models were versions of HadCM3 developed at the Hadley Centre for Climate Predic-

tion and Research at the UK Meteorological Office. These were used in either a fully 

coupled atmosphere-ocean mode (AOGCM) or a simplified mode with prescribed sea-

surface temperatures (AGCM). The need for compromises in the choice of model ver-

sions is discussed, together with the problems of comparing geological point data with 

model gridded data. 

Results show that at mid-palaeolatitudes there is generally a good correlation be-

tween model and CLAMP predictions. However, at high palaeolatitudes, models pre-

dict MAT (mean annual temperature) and CMMT (cold month mean temperature) con-

siderably lower than CLAMP, particularly for continental interior sites such as the 

Vilui River basin in Central Russia, but also for Novaya Sibir’ in northern Russia and 

Yukon-Koyukuk, Alaska. The importance of agreement between model palaeo-

geographical reconstructions and the age of the palaeofloras is emphasised, and hence 

the need for a wider range of Cretaceous AOGCMs. 

Corroborating evidence will also be presented, derived from an evaluation of cli-

mate models using climatically sensitive sediments, such as laterite and bauxite, pre-

served in the geological record of the latest Cretaceous. Here, the models fail to predict 

deposits corresponding with observed accumulations in the mid to high latitudes of 

Europe and Asia. 

Overall, the results from these experiments confirm that the latest generation of 

climate models still produces results which are incompatible with the geological data. 

The discrepancies are greater than the intrinsic uncertainties and therefore present a 

challenge to climate modellers. This implies that current climate models may be under-

estimating the extent of future climate change at high northern latitudes and in conti-

nental interiors. 
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tropical area of South China 

Feng XinXin, Jin JianHua
1

Guangdong Key Laboratory of Plant Resources, School of Life Sciences, Sun 
Yat-sen University, Guangzhou 510275, P. R. China, 

1Corresponding author, lssjjh@mail.sysu.edu.cn 

Fossil reproductive structures with persistent five-lobed perianths from the Eo-

cene Changchang Basin (Hainan Island, South China) are recognized as Chaneya 
tenuis (Lesquereux) Wang et Manchester, which was distributed universally in the 

Eocene of North America and eastern Asia. This discovery is the first record of 

Chaneya in a tropical low-latitude area of the world and therefore, provides signifi-

cant fossil evidence for research on the origin, migration, and phytogeography of 

this genus. Considering the distribution of this extinct genus and its extant relatives 

and relevant climatic changes during the Cenozoic, we hypothesize that Chaneya
was a tropical to subtropical taxon that once was distributed universally, but with 

climate cooling, evolved into Simaroubaceae and Rutaceae mainly in extant tropi-

cal or subtropical areas. 

This study was supported by the National Natural Science Foundation of China 

(Grant No. 40972011) and the Guangdong Provincial Natural Science Foundation 

of China (Grant No. 10151027501000020).
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towards a comprehensive understanding of Paleogene /  

Neogene ecosystem evolution 

J. Kovar-Eder and U.C. Knörr 

State Museum Natural History Stuttgart, Rosenstein 1, 70191 Stuttgart, Germany 

The modern flora and vegetation of East Asia often serves for actu-

opaleontological investigations. They amend the fossil record and help as-

sess Cenozoic paleoecological settings. Usually, comparisons focus on 

taxonomic and climatic studies and/or vegetation reconstruction. Though 

fruit morphology and ecology are known to be related to climate regional 

changes in fruit availability along the Paleogene and Neogene timeline have 

not yet been traced.. In a first step we have studied seed dispersal spectra 

and seed size distribution of zoochorous taxa in broad-leaved evergreen, 

mixed mesophytic, broad-leaved deciduous, subhumid sclerophyllous, and 

different tropical forests in Japan and China to trace shifts along the latitu-

dinal and altitudinal gradients. Clear relationships are evident between dis-

persal mode, seed size class distributions and the various forest types. Ani-

mal dispersal is more important in broad-leaved evergreen and tropical 

moist forests, whereas wind dispersal is more common in subhumid sclero-

phyllous, tropical monsoon, and deciduous forest types. Large seeds (> 15 

mm) of fleshy-fruited taxa are predominantly present in tropical moist for-

ests but almost absent in the other forest types. Large seeds of non-fleshy 

animal-dispersed taxa, however, are found across all forest types. Abiotic 

dispersal mechanisms are consistently low across the forest types.  In the 

second step we study Eocene and Neogene European floras for fruit eco-

logical aspects.  First results show similar proportional shifts in dispersal 

modes as traced in the modern forest types. 
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Building the Cretaceous-Paleogene Arctic Plant Megafossil 

Database - Structure and Content 

R.A. Spicer
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2
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1Centre for Earth, Planetary, Space and Astronomical Research, The Open University, UK; 
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2Geological Institute, Russian Academy of Sciences, 7 Pyzhevskii Per., 119017 Moscow, 
Russia; herman@ginras.ru 

3Key State Laboratory for Systematic and Evolutionary Botany, Institute of Botany, Chinese 
Academy of Sciences, Beijing 100093, P.R. China 

The Arctic abounds with fossils attesting to a diverse near-polar extinct ecosys-

tem that flourished during the ‘greenhouse’ climate of the Mesozoic and Paleo-

gene. Alaska and northeastern Russia are particularly rich in leaf, wood and 

fruit/seed fossils from the latest Early and Late Cretaceous to Paleocene and repre-

sent forests growing above the palaeo-Arctic Circle. 

Over a total of 65 years of Arctic palaeobotanical research we have amassed 

large collections of predominantly leaf material and photographed collections made 

by other Arctic researchers including Hollick, Smiley, and Vakhrameev. Our data-

base now approaches 10,000 digital images and includes contextual sedimentary 

and age data. This material comprises a body of information that is too large to be 

published as a conventional monograph so we are putting it into the public domain 

as an online resource. 

The website will be hosted by the United States Geological Survey and the 

Smithsonian Institution under USGS contract G10AP00134. Written in HTML to 

avoid third-party software dependency it consists of 11 primary divisions under the 

headings: About, Geology, Maps, Correlations, Sections, Systematics, Images, Lit-

erature, Contact, Help, and Home, all of which are accessed directly from a menu 

bar on all the main pages. Clicking these links takes the user to pages with subsidi-

ary links.  

Key features of the site are interactive maps, measured sections and correlation 

charts linking directly to images of the fossils found at those locations, horizons 

and stratigraphic intervals. Images are also accessed directly through ‘Images’ pages. 

Images of the specimens are displayed at 750 pixels wide in a page with a neu-

tral ‘grey card’ type background. Specimen numbers, names and informal form iden-

tifiers accompany each image. The image display pages are opened as new pages so 

that several can be viewed and compared simultaneously subject to screen size.  

The image display pages also have right sidebar links to locality information, 

specimen descriptions, high resolution images, and line drawings of the specimens 

where available. High resolution images are typically between 5 Mb and 8 Mb in 

size and are stored as .jpg files with minimum compression. The .jpg format allows 

them to be opened directly in any browser. They are displayed as a new page for 

comparison purposes. Notes relating to the specimen are also in the right sidebar. 

The handover date fro the site is September 30, 2012. 
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The earliest known evolutionary acceleration of angiosperms 

in Northeast China 

Ge Sun 
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2Key-Lab for Evolution of Past Life & Environment in NE Asia, MOE, China  

(Jilin University), Changchun 130026, P.R. China; 
3 Departments of Geology and Biology, Indiana University, Bloomington, IN 47405, USA 

Angiosperms are of exceptional evolutionary interest because of their diversity of 

over 250,000 species and their abundance as the dominant vegetation in most terrestrial 

ecosystems today. Their early evolution has been filled with uneven pulses of radia-

tions in fossil record. One example can be seen in the rapid radiation of early angio-

sperms which was during the mid-Cretaceous (112–100 Ma).  

During the last decade, the authors have found several taxa of the early angiosperms 

from the lower-middle Yixian Formation (Lower Cretaceous, ca.124–127 Ma) in 

Northeast China. The early angiosperm taxa include Archaefructus liaoningensis (ca. 

125–127 Ma), and Archaefructus sinensis and Hyrcantha decussata, associated with 

the earliest known eudicot megafossil Leefructus (ca.124–125 Ma) which was found 

very recently. The fact that we now have documented the occurrence of four taxa of 

early angiosperms reveals that the early flowering plants, and in particular the eudicots, 

must have experienced an earlier, perhaps rapid, evolution and diversification (i.e. a 

rapid radiation or “burst”) preceeding the Yixian Formation time (i.e. ca.125 Ma), 

which is earlier than the current idea of the eudicot radiation by about 10–15 Ma. 

The early angiosperm diversity revealed by these fossils provides the key to under-

standing the subsequent sequences and timing of the multiple radiations involved in 

flowering plant evolution during the Aptian and Albian. Currently an estimate for the 

origin and diversification of this major clade of flowering plants is based upon molecu-

lar analysis. While the newly found fossil data from NE China suggest ages 10–15 Ma 

prior to the date suggested by molecular analysis. The eudicot pollen Prototricolpites
was described from the Jianshangou Bed (125.2–127.4 Ma) of the Yixian Formation 

which extends both the age and distribution of the basal eudicots.
In order to emphasize this rapid evolution we suggest the hypothesis of an “early 

evolutionary radiation of angiosperms” for the flowering plants. This “early angio-

sperm radiation” occurred before 125 Ma. The early radiation of angiosperms was 

probably caused by an increased variety of insect pollinators previously active with 

gymnospermous seed plants, and by the paleoclimatic and paleoenvironmental changes 

during the early Early Cretaceous. These pollinators must have transferred to the new 

angiospermous plants for sources of pollen and nectar easily and rapidly. Based upon 

the fossil record presented in this report it is evident that the late Barremian and early 

Aptian were important times during the Early Radiation of the Eudicots in Angiosperm 

Evolution. 

The authors are grateful to the Project “111” of China, for the supports to carry out 

this research project, and thank to Dr Wang H.S. (UF, US) and Prof. Chen Z.D.(IB 

CAS, China) for their joining this project study. 
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