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In the sub-discipline of Invasion Ecology, _ /
‘Invasiveness’, and ‘Invasibility’ are key
concepts; ‘aggression’, ‘assault’, ‘onslaught’, s

and ‘raid’ are life’s strategies; and
‘colonization’ and ‘naturalisation’ the results
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Moore, James. 2005: Revolution of the Space-Invaders: Darwin and
Wallace on the Geography of Life. In: David N. Livingstone and Charles
W. J. Withers (eds) Geography and Revolution, Chicago: University of
Chicago Press, pp. 106—32.









1. Biogeography
2. Diatoms

3. Floras




1. Biogeography

“...a science that deals with the geographical
distribution of animals and plants...”

From: Biogeography (2008) In Merriam-Webster Online Dictionary
http://www.merriam-webster.com/dictionary/biogeography



Aims of biogeography

e Describe & classify areas

e Discover relationships of areas

e Propose distributional histories of taxa
e Model for distributional mechanisms

e Model for ecological attributes (niches)
e Predict species distributions



Biogeography

Describe distribution: Distribution Maps

[Gila Woodpecker (Melanerpes uropygialis)]



Biogeography

Eunotia Ehrenb. 1837: 44
Number of Species: 2300+




Biogeography

Discover biotic relationships

i
-

:u

I ﬁ\\k
\_. \ &

ol A\
g, TN
L

L R b

o 000 2000
o 1610 3,220 km

* AN
Faunal Realms 80°
[ HOLARCTIC I NEQGARAN .., — Maior region boundary
Distribution of hypothes izad
PALEOTROPICAL NOTOGAEAN <= !
[ taFRo-TETHYAN] [ fausTRaLiAN) R T T

World biogeographical regions (after Sclater 1858)

- o

!
P

il B
. ﬁ‘ a»
b %

-

%




Biogeography

Classification and description of areas

e Helps determine new area classifications

e Benefits ecological studies

e Aids conservation management (e.g., WWF)
e Reconstructs former boundaries and barriers

e Independent evidence for Earth Science studies



Biogeography

How do things get to where they are now?

. /" _'

(a) Major plates

Volcanoes and
velcanic islands

Oceanic ridge

(b} Events at plate boundaries
m Copyright © Pearsen Education, Inc., publishing as Benjamin Cummings.
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2. Diatoms

Di tpscomb, in Williams, D.M. &
Knapp, S. 2010. Beyond Cladistics,
University of California Press.




DIATOMS: SOME NUMBERS
Genera Number of species
Extant 4507 10,000—15,000 [250,000]
Extinct 1507 5,0007?7 [?7?]




3. Floras =

The word “flora” refers to the plants occurring e
within a given region as well as to the publication -
of scientific descriptions of those plants. /

In order to distinguish between the two, the word is
often capitalized when a publication is meant.

A Flora may contain anything from a simple list of
the plants occurring in an area to a very detailed
account of those plants.

Floras are different from popular manuals in that
they attempt to cover all of the plants, rather than
only the most common or conspicuous ones.












Lake Baikal is in southern Siberia in Russia
It is the deepest lake in the world (1,637m - 5,370ft)
It is the largest freshwater lake in the world by volume

It was formed in an ancient rift valley, so it is long and
crescent-shaped with a surface area (12,160 sq miles)

There are around 1,700 species of plants and animals; two
thirds are endemic

It is the oldest lake in the world (c. 25 million years old)



Boris Skvortzov (1896—1980)
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3774,
3F75.
3776,
7.
3778.
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3781,
3782,
3783.
3784,
3785,
3786,
3787

ATRA

Trachelomonas zorensis var. hispidula B.V. Skvortzov image
Tropidoneis maxima var. sinensis Skvortzov image
Tryblionella tryblionella f. hankensis Skvortzov image
Tsumuraia numerosa Skvortzov & Moda image

Tsumuraia numerosa Skvortzov invalid image

Tsumuraia palmata (Skvortzov) Skvortzov image
Tsumuraia palmata (Skvortzov) Skvortzov invalid image

Tsumuraia punctatastriata ('punctata-striata’) Skvortzov & Noda image

Tsumuraia punctatostriata ('punctato-striata’) Skvortzov image
Wathrix chengiana Skvortzov image

¥anthidium manschuricum B.W. Skvortzov image

Zvanema altaica Skvortzov image

Zygnema altaica Skvortzov B Moda image

Zygnema emersum (‘emersa’) Skvortzov image

Zygnema emersum ('emersa’) Skvortzov & Noda image
Zygnema mucosa Skvortzov image

Zyvagnema mucosa Skvortzov & Noda image
Fuwnrnama nldeharrirmom CMnnlecharrima"l Skhwvartznw imane




BOTTOM DIATOMS FROM OLHON GATE OF BAIKAL
LAKE, SIBERIA

By B. W. SkvorTzoW
Of Harbin, Manchoukuo

EIGHTEEN PLATES

INTRODUCTION

Baikal Lake belongs to the Yenisei River basin of Siberia and
extends from 51° 43’ to 55° 46’ north latitude and from 103° 44’
to 109° 57’ east longitude. The length of Baikal is about 623
kilometers, the breadth 74 kilometers, and the water area 33,000
square kilometers; its basin is 582,000 square kilometers. Bai-
kal apears to be the deepest lake in the world, with a maximum
depth of about 1,623 meters. Its bed is below sea level to 1,060
meters. In its great depth the bottom is covered with fine brown
slime, but near the shore the bottom is stony and sandy. The
water is fresh and very cold. According to A. V. Voznesenski,
near the village of Listvenischinoe the water temperature is
0.1° C. in January, 0.01° C. in February, 0.0° C. in March, 1.2° C.
in May, 4.5° C. in June, 6.2° C. in July, 7.1° C. in August, 7.9° C.
in September, 6.9°C. in October, 3.6° C. in November, and
0.4° C. in December; the mean temperature is 3.2°C. The
Baikal water is largely saturated with oxygen and has very little
mineral matter in solution. During half of the year Baikal Lake
is covered with ice.

1928: Total = 304 1937: Total = c. 500
new species = 194 New species = 148



Eunotia Ehrenb. 1837: 44

Number of Species: 2300+

Furey, P. (2010). Eunotia. In Diatoms of the United States. Retrieved March
2016, from http://westerndiatoms.colorado.edu/taxa/genus/eunotia
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Eunotia clevei var. hispida
Skvortzov

1937: 310, pl. 4, figs 9, 18
Eunotia clevei var.
baikalensis Skvortzov 1937
310, pl. 4, figs 4-6

Eunotia lacusbaikali
Skvortzov 1937: 310, pl. 4,
fig. 2



Amphorotia hispida (Skvortzov) Williams & Reid 2006:
63 = Eunotia clevei var. hispida Skvortzov 1937: 310,
pl. 4, figs 9, 18
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Amphorotia baicalensis (Skvortzov) Williams
& Reid 2006: 52 = Eunotia clevei var.

baikalensis Skvortzov 1937: 310, pl. 4, figs 4-
6




Amphorotia lacusbaikali (Skvortzow)
Williams & Reid 2006: 58 = Eunotia
lacusbaikali Skvortzow 1937: 310, pl. 4, fig. 2




Amphorotia: Endemic species (Lake Baikal)
Cold-water species

Amphorotia baicalensis Amphorotia lu

Amphorotia hispida

Amphorotia lacusbaikali



Amphorotia: Endemic species (Lake Baikal)
3 + still to be described







Amphorotia asiatica (M. Voigt) Williams & Reid 2006:
/0 = Eunotia americana var. asiatica Voigt 1969, p.
292; fig. 7, 8

Mekong Delta




Amphorotia:

China and South East Asia

#1 Amphorotia mekonesis

#2 Amphorotia asiatica

#3 Amphorotia sinica







Amphorotia spinusnullosi Williams & Reid 2006: 79, pl. 18, figs 4-
figs 1-8 Kittitas, Washington, USA (fossil)
1

Amphorotia: Fossils: USA, China, Japan



Amphorotia americana Williams & Reid 2006: 85 USA - Japan (fossi







“... a small bottom sample ... from the depth of 33 meters
taken near the Olkhon Gate of Baikal Lake on July 29th

1916. | have examined about a hundred microscopic slides =

from this place and have taken great care to identify and
illustrate the forms... The result was unexpected; | have
identified 304 species, varieties and forms, among which
148 are new” (Skvortzov 1937)




28 samples; 220 new species, 10 28 samples; 160 new species, 2
new genera... new genera...

28 samples; 380 new species, 12 new genera...



4. Can we tell what is or is not an alien?

What does not fit?



Does this fit?







Herbaria are a major frontier for species
discovery A

7
Bebber, D.P., Carine, M.A., Wood, J.R.l., Wortley, A.H.,
Harris, D.J., Prance, G.T., Davidse, G., Paige, J., Pennington,
T.D., Robson, N.K.B. and Scotland, R.W 2010. Herbaria are a
major frontier for species discovery. PNAS 107 (51): 22169—

22171.



Morales, E., and Spaulding, S.
(2011). Fragilariforma virescens. In
Diatoms of the United States.
Retrieved October 21, 2015, from
http://westerndiatoms.colorado.ed
u/taxa/species/fragilariforma_vires
cens




Californian Academy of Science, Catalogue of Diatom Names: 83

CALIFORNIA
ACADEMY OF
SCIENCES

N

CAS » IBSS (Research) » Invertebrate Zoology & Geology » Search Collection Database

Catalogue of Diatom Names, On-Line Version, Updated 19 Sep 2011

About the On-line Catalogue | Introduction & Acknowledgements | Search the On-line Catalogue | Instructions on Searching for Species | Instructions on Searching for Genera |

Mames | Contact Us

Limnit: 500
Filter: Genus="%fragilaria%;Species=virescens%:;
1 - 200of 83Records Full Records

1of 5 Pages

WebNameShort

Fragilaria virescens DeMotaris ex Cuboni 1887

Fragilaria virescens Ralfs 1843
Fragilaria virescens var. acicularis Skvortzow 1976
Fragilaria virescens var. acuminata Mayer 1917
Fragilaria virescens var. acuta Istvanffi 1897
Fragilaria virescens f. angustata Manguin 1964
Fragilaria
Fragilaria
Fragilaria
Fragilaria

Fragilaria

virescens var, balatonis Istvanffi 1897

virescens var. beta W. Smith 1856

virescens var. birostrata Mayer 1917

virescens var. birostrata Mayer emend Cleve-Euler 1953
virescens f. capitata (@strup) Skabichevskii 1960
Fragilaria virescens var. capitata Krasske 1923
Fragilaria virescens var. capitata @strup 1910
Fragilaria virescens f. clavata (Grunow in Van Heurck) Schulz 1926
virescens f. clavata Grunow in Van Heurck 1881

virescens f. clavata Grunow in Van Heurck 1881

Fragilaria
Fragilaria
Fragilaria
Fragilaria
Fragilaria
Fragilaria

virescens var, constricta Mayer 1917
virescens f, curta Cleve-Euler 1948
virescens f. curta Mayer 1937
virescens f. curta Mayer 1937
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Algaebase: 43

Fragilaria virescens var.

oblongella Grunow S

Fragilaria virescens var.

mesolepta (Rabenhorst) Schonfelt S

Fragilaria virescens var.

capitata @strup S

Fragilaria virescens var.

guebecensis M.Poulin, C.Hudon & A.Cardinal U

Fragilaria virescens Ralfs S

Fragilaria virescens var.

subsalina Grunow S

Fragilaria virescens var.

exigua Grunow C

Fragilaria virescens var.

elliptica Hustedt S

Fragilaria virescens var.

lata O.Muller C

Fragilaria virescens var.

producta (Lagerstedt) De Toni S

Fragilaria virescens var.

diatomacea C

Fragilaria virescens var.

undulata Okuno C

Fragilaria virescens var.

fuegiana J.Frenguelli P

Fragilaria virescens var.

genuina Ant.Mayer P

Fragilaria virescens var.

fuegiana f. major J.Frenguelli P

Fragilaria virescens var.

obesa A.Lauby P

Fragilaria virescens subsp. subsalina (Grunow) Skabichevskii S

Fragilaria virescens f. clavata Grunow P

Fragilaria virescens var.

ventricosa M.Peragallo & Héribaud-Joseph P

Fragilaria virescens var.

undata (W.Smith) Grunow S

Fragilaria virescens var.

torus M.H.Hohn & J.Hellerman S

Fragilaria virescens var.

subsalina f. curta Cleve-Euler P

Fragilaria virescens var.

restratus Skvortzov P

Fragilaria virescens f. parva Kitzing P

Fragilaria virescens var.

obtusa Skvortzov P

Fragilaria virescens var.

nipponica (Skvortzov) Skvortzov & M.Noda P

Fragilaria virescens var.

nipha M.H.Hohn & 1.Hellerman C

Fragilaria virescens var.

linearis Skvortzov P

Fragilaria virescens var.

halophila E.Liebetanz P

Fragilaria virescens var.

exigua f. sphaerophora Cleve-Euler P

Fragilaria virescens var.

diophthalma (Ehrenberg) Schumann P

Fragilaria virescens f. elongata M.Peragallo & Héribaud-loseph P

Fragilaria virescens var.

elliptica f. nipponica Skvortzov P

Fragilaria virescens f. clavata Grunow P

Fragilaria virescens var. birostrata f. paucicostata Thomas & E.A.Gonzalves P

Fragilaria virescens var.

balatonis G.Istvanfy de Csik Madéfalva P

Fragilaria virescens f. angustata Manguin C

Fragilaria virescens var.

elongata P

Fragilaria virescens var.

acuta G.Istvanfy de Csik Madéfalva P

Fragl laria virescens var.

aci cularls Skvortzov P
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Fragilaria virescens Ralfs 1843
Fragilaria virescens f. angustata Manguin 1964

Fragilaria virescens f. clavata (Grunow in Van Heurck) Schulz
1926: 186, fig. 20 [= Fragilaria virescens var. oblongella f. clavata
Grunow in Van Heurck = Fragilaria virescens f. clavata Grunow in
Van Heurck 1881]

Fragilaria virescens f. curta Mayer 1937: 52, pl. 1, figs 8-9

Fragilaria virescens f. curta Cleve-Euler 1948: 9, pl. 1, fig. 6

Fragilaria virescens f. elongata M. Peragallo & Heribaud 1893: 148

Fragilaria virescens f. genuina (Mayer) Mayer 1937: pl. 1, figs 1-7 [=
Fragilaria virescens var. genuina Mayer 1913: 38, pl. 14, fig. 26, pl. 14, »
figs 17, 17a]

Fragilaria virescens f. major Frenguelli 1924: 19

Fragilaria virescens f. minor Cleve-Euler 1953: 49

Fragilaria virescens f. nipponica Skvortzow 1936: 17, pl. 12, fig. 20
[= Fragilaria virescens var. nipponica (Skvortzow) Skvortzow 1971:
13, pl. 2, fig. 2]

Fragilaria virescens f. oviformis Cleve-Euler 1953: 50, fig. 361 u

Fragilaria virescens f. paucicostata Thomas & Gonzalves 1965: 341, fig. 1

Fragilaria virescens f. typica Cleve-Euler 1953: 50, fig. 361 r, s, u, y



Fragilaria virescens Ralfs 1843

Fragilaria virescens f. angustata Manguin 1964

Fragilaria virescens f. clavata (Grunow in Van Heurck) Schulz
1926: 186, fig. 20 [= Fragilaria virescens var. oblongella
f. clavata Grunow in Van Heurck = Fragilaria virescens
f. clavata Grunow in Van Heurck 1881]

Fragilaria virescens f. curta Mayer 1937: 52, pl. 1, figs 8-9

Fragilaria virescens f. curta Cleve-Euler 1948: 9, pl. 1, fig. 6

Fragilaria virescens f. elongata M. Peragallo & Heribaud 1893: 148

Fragilaria virescens f. genuina (Mayer) Mayer 1937: pl. 1, figs 1-7 [=
Fragilaria virescens var. genuina Mayer 1913: 38, pl. 14,
fig. 26, pl. 14, figs 17, 173a]

Fragilaria virescens f. major Frenguelli 1924: 19

Fragilaria virescens f. minor Cleve-Euler 1953: 49

Fragilaria virescens f. nipponica Skvortzow 1936: 17, pl. 12, fig. 20
[= Fragilaria virescens var. nipponica (Skvortzow)
Skvortzow 1971: 13, pl. 2, fig. 2]

Fragilaria virescens f. oviformis Cleve-Euler 1953: 50, fig. 361 u

Fragilaria virescens f. paucicostata Thomas & Gonzalves 1965:

341, fig. 1

Fragilaria virescens f. typica Cleve-Euler 1953: 50, fig. 361 r, s, u, y
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Fragilariforma virescens is a cosmopolitan species




Fragilariforma virescens is a European species L S

The NHM’s collection misidentifies 70% of the species named Fragilafiforma =
virescens

The NHM’s collection with species named as Fragilariforma virescens are
either just wrong or are new /

GC44450Canada, La Vase
BM 32217, 8 Lake River, holotype (?) of
George, Florida, USA Fragilaria virescens var.

nipha Hohn & Hellerman
1963: 282, pl. 1, fig. 10

Fragilariforma marylandicus =
Fragilaria virescens var. torus Hohn &
Hellerman 1966: 124, pl. 1, fig. 5
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