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History
Why is a panarctic species list needed?
Required data & format
Species lists

— Vascular plants

— Lichens

— Mosses
— Liverworts

Next steps




1992 Boulder, Colorado Workshop

‘Boulder Resolution’ signed by 44 attendees
9 March 1992

“...Be it resolved that the international community
of arctic vegetation scientists undertakes the
joint tasks of:

1) Creating a database of type releve data, using
the Panarctic Flora as a common taxonomic
base...”




1992 Boulder, Colorado Workshop
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Circumpolar arctic vegetation

M.D. Walk

F.J.A. Daniéls & E. van der Maarel (eds.)

Journal of Vegeration Seience 5: 777-750, 1994
& JAVS: Opudus Press Uppaala. Printed in Sweden
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ics, systematics, and the study of arctic vegetation -

a commentary

Murray, David F.

Herbarium of the University of Alaska Museum, Unive

s of Alaska Fairbanks, Fairbanks AK 99775-6960 USA;

Fax +1 907 474 5469; E-mail FFDFM@AURORA.ALASKA.EDU

Abstract. Some remarks are made on the special problem
encountered in arctic plant geography and vegetation studies.
viz, the circumpelar distribution of many taxa, which may
have been described independently in different countries. 0
% of the arctic bryophytes, 70 % of the lichens and 530 % of the
vascular plants have a circumpolar distribution and especially
amongst the vascular plants there are several cases of confu
sion, Special attention is paid o Dupontia fisheri s.1., Carex
aguatilis s.1. and C. bigelowii s.]. Especially for a classifica-
ton of vegetation based on floristc data, having a list of
accepted plant names and knowing their synonyms is of para-
mount importance. An electronic database for arctic vegeta-
tiom will Toster, if not require, more unified approaches to the
description of plant communities

Keywords: Carex; Circumpolar distribution; Data base; Syn-
onymy: Taxonomy; Vicariant

Introduction

The potential for climate change in the Arctic is well
recognized (Schlesinger & Mitchell 1987), and we
needarctito assess the quality of baseline data for the
vegetation by which to predict how plant communities
will respond. A fundamental problem is how to relate
detailed, local studies to each other and to regional
generalizations of vegetation; that is, how to know the
geographic limits to which any set of plot-scale, site-
specific data are valid. To deal with this problem, we
must synthesize and compare data on plant communitics
from throughout the Arctic; this presumes some system
to organize the information at different levels of gener-
alization.

Vegetation can be classified hierarchically from plot
(o region, and in such a (syntaxonomic) system we not
only relate the units of vegetation to one another both
within any one level and between levels of the classifi-
cation but also from place to place. Florstic data pro-
vide the continuous thread among units of vegetation,
hierarchically and geographically. Obviously, this means
we must have detailed and accurate floristic characteri-
zations of the vegeiation. The quality of our syntheses

rests largely upon the accurate application of plant names.

To a remarkable extent students of arctic vegetation
are united by a common flora, for an estimated 80 % of
the bryophytes (Steere 1978), 70 % of the lichens
(Thomson 1972), and 50 % of the vascular plants {Porsild
1958) have circumpolar distributions. Unfortunately,
too many North American studies are based solely upon
a knowledge of vascular plants, in a region where
cryptogams are not only floristically diverse, but also
very important to the structure of the vegetation.
Thomson (1985, p.2) has written that “Itis really appall-
ing to find so many arctic vegetational studies grossly
considering ‘lichens” and ‘mosses” as if these were all
alike with no species differences.” A commitment 1o a
unified floristic class jon will mean attaining a bet-
ter balance among the plant groups. This can be acc
plished easily enough, if we form teams of bota
from the internaiional pool of specialists in cryptogamic
plants as well as the phanerogams.

SIS

Accepted names and synonymy

Inasmuch as scientific names are the points of refer-
ence one uses o locate information about species of
plants in manual or electronic data base reful anen-
tion must be paid to the taxonomies followed and names
used. The first priority of the Panarctic Flora Project
(Murray & Yurtsev 1990) are annotated checklists for
lichens, bryophytes, and vascular plants which the
Circumpolar Arclic Vegetation Project will find very
useful, if not essential. These checklists will provide
summary statements of habitat and distribution, but
most importantly the cross references (o common
nomenelatural and taxonomic synonyms. Thus we can
recogiize the correct relationships in the vegetation
database of work involving the same taxa, but which
appeared originally under different names. Without this
understanding, the use of different names for the same
taxon means the same vegetation type could be treated
as dissimilar in the classification

The name or combination of names one uses is &
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Why is a panarctic species list nheeded?

"80% of the arctic bryophytes, 70% of the lichens and
50% of the vascular plants have a circumpolar distribution

and especially amongst the vascular plants there are
several cases of confusion.”




Why is a panarctic species list nheeded?

“For various philosophical or historical reasons, the same
taxon has been given different names or they appear at
different ranks in different parts of the Arctic.”




Why is a panarctic species list nheeded?

ha ving a list of accepted p/ant names and knowmg -




Why is a panarctic species list nheeded?

“The quality of our syntheses rests largely upon
the accurate application of plant names.”




IAVD Conceptual Framework

Panarctic Species Database

Bryophytes
Belland et al.
2011 in prep,

Unified Arctic plant species checklist
with accepted PAF names and synonyms

Other specles lists associated
with raw species plot data

Lichens
Kristinssen et al.

Vascudar plamts
Elven et al.
2011

Species cover Preliminary Environmental
data prodromus data

CBMP Data Portal: Web-based Products

Species Plot Pages Plant Vegetation Bibliography
pages community classification
pages & Prodromus




IAVD Conceptual Framework

Panarctic Species Database

Vascudar plams Bryophytes Lichens
Elven ot al. Belland et al. Kristinssen et al.

2011 2011 in prep, 2010

Unified Arctic plant species checklist
with accepted PAF names and synonyms
with raw spedes plot data
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Required data & format

v Accepted taxa and synonyms
Species authorities

Genera

v

v

v' Genus synonyms
v Genus authorities
v

Families




Required data & format

Sh

A

Alobiellopsis parvifolia
Anastrepta orcadensis
Anastrophyllum assimile
Anastrophyllum michauxii
Jungermannia fertilis
Sphenolobus michauxii
Anastrophyllum sphenoloboides
Aneura maxima

Aneura mirabilis
Cryptothallus mirabilis
Aneura pinguis

Riccardia pinguis

Anthelia julacea
Jungermannia julacea
Anthelia juratzkana

Anthelia julacea var. gracilis

Anthelia julacea subsp. juratzkana
Anthelia nivalis

Jungermannia juratzkana
Apomarsupella revoluta
Marsupella revoluta
Apometzgeria pubescens
Metzgeria pubescens

Apotreubia hortonae

Arnellia fennica

Asterella gracilis

Asterella ludwigii

Asterella pilosa

Fimbriaria ludwigii
Fimbriaria pilosa
Asterella leptophylla

Asterella pusilla

Asterella sanoana

Asterella umbelliformis

Asterella lindenbergiana
Fimbriaria lindenbergiana
Asterella saccata
Asterella fragrans
Fimbriaria fragrans auct.
Fimbriaria saccata
Athalamia hyalina

Clevea hyalina

Clevea suecica

Athalamia nana

Athalamia glauco-virens

[Steph.) B.M.Schust.
[Hook.) Schiffn.
[Maite.) Steph.
[F\Weber) H.Buch
Lindb.

[F\Weber) Steph.

R Schust.

[Schiffn.) Steph.
[Malmb. ) Wickett & Goffinet
Talmb.

(L.} Dumaort.

(L] Gray

(L.} Dumart.

L

[Lirmipr.) Trevis,

[Hook.] Mees

[Lirmipr.] Meyl.

[Sw.) Lindh.

Limpr.

[Mees) R.M.Schust.
[Mees) Dumart.
[Schrank) Kuwah.
[Schrank) Raddi
R.M.Schust. & Konstant.
[Gottsche) Lindb.
[FWeber) Underw.
auct. non (Schwigr.) AEvans
[Wahlenk.) Trevis.
auct.

[Wahlenb.) Taylor
[Mont.) Grolle
Shimizu & 5.Hatt.
Shimizu & S.Hatt.
Shimizu & 5.Hatt.
[Corda ex Nees) Arnel|
Corda ex Mees
[Wahlenb.) A.Evans
Trevis.

[Schleich.) Mees

[Semmerf.) S.Hatt.
[Semmerf.] Lindb.

[Lindb.] Lindb.

[Shimizu & 5.Hatt.) 5. Hatt.
Shimizu & S.Hatt.
Lindenb. | 5.Hatt.

Cenus Family =+
Taxon P

i

WA

WA A

(SN

-



Required data & format

A

Alobiellopsis parvifolia
Anastrepta orcadensis
Anastrophyllum assimile
Anastrophyllum michauxii
Jungermannia fertilis
Sphenolobus michauxii
Anastrophyllum sphenoloboi
Aneura maxima

Aneura mirabilis
Cryptothallus mirabilis
Aneura pinguis

Riccardia pinguis

Anthelia julacea
Jungermannia julacea
Anthelia juratzkana

Anthelia julacea var. gracilis
Anthelia julacea subsp. juratzkana

Anthelia nivalis
Jungermannia juratzkana
Apomarsupella revoluta
Marsupella revoluta
Apometzgeria pubescens
Metzgeria pubescens

Apotreubia hortonae

Arnellia fennica

Asterella gracilis

Asterella ludwigii

Asterella pilosa

Fimbriaria ludwigii
Fimbriaria pilosa
Asterella leptophylla

Asterella pusilla

Asterella sanoana

Asterella umbelliformis

Asterella lindenbergiana
Fimbriaria lindenbergiana
Asterella saccata
Asterella fragrans
Fimbriaria fragrans auct.
Fimbriaria saccata
Athalamia hyalina

Clevea hyalina

Clevea suecica

Athalamia nana

Athalamia glauco-virens

[Steph.) B.M.Schust.
[Hook.) Schiffn.
[Maite.) Steph.
[F\Weber) H.Buch
Lindb.
[F\Weber) Steph.
des .M. Schust.
[Schiffn.) Steph.

[Malmb. ) Wickett & Goffinet

Talmb.

(L.} Dumaort.

(L] Gray

(L.} Dumart.

L

[Lirmipr.) Trevis,
[Hook.] Mees
[Lirmipr.] Meyl.
[Sw.) Lindh.
Limpr.

[Mees) R.M.Schust.
[Mees) Dumart.
[Schrank) Kuwah.
[Schrank) Raddi

R.M.Schust. & Konstant.

[Gottsche) Lindb.
[FWeber) Underw.

auct. non (Schwigr.) AEvans

[Wahlenk.) Trevis.
auct.

[Wahlenb.) Taylor
[Mont.) Grolle
Shimizu & 5.Hatt.
Shimizu & S.Hatt.
Shimizu & 5.Hatt.

[Corda ex Nees) Arnel|

Corda ex Mees
[Wahlenb.) A.Evans
Trevis.

[Schleich.) Mees

[Semmerf.) S.Hatt.
[Semmerf.] Lindb.
[Lindb.] Lindb.

(Shimizu & 5.Hatt.) 5. Hatt.

Shirmizu & S.Hatt.
Lindenb. ) 5.Hatt.
axon | Cenus _ Family  +

Taxon

i

WA

WA A

(SN

< A B
| 2 |Alobiellopsis R.M.Schust.
| 3 |Anastrepta [Lindb.] Schiffn.
| 4 |Anastrophyllum [Spruce) Steph.
| 5 |Aneura Dumort.
| & |Anthelia [DPumart.) Dumort.
7 |Apomarsupella R.M.Schust.
| 8 |Apometzgeria Kuwah.
| 9 |Apotreubia 5. Hatt. & Mizut.
| 10 |Arnellia Lindb.
| 11 |Asterella P.Beauv.
| 12 | Athalamia Falconer
| 13 | Barbilophozia Loeske
| 14 |Bazzania Gray
| 15 | Biantheridion [Gralle) Konstant. & Vilnet
16 |Blasia L
| 17 |Blepharostama [Dumart.) Dumaort.
| 18 | Bucegia Radian
| 19 | calycularia Mitt.
| 20 | Calypogeia Raddi
| 21 |Kantius
| 22 | Cephalozia [DPumeort.) Dumort.
| 23 |Cephaloziella [Spruce) Schiffn.
| 24 | Cheilalejeunea [Spruce) Schiffn.
25 | Chiloscyphus Corda
| 26 |Chonecolea Grolle
| 27 | Cladopadiella H.Buch
| 28 | Cololejeunea [Spruce) Schiffn.
| 29 |Conocephalum Hill
| 30 |Hepatica
| 31 |Crossocalyx Meyl,
| 32 | Crossogyna (R.M.5chust.) Schljakov
| 33 | Cryptocolea R.M.Schust.
| 34 | Cryptocoleopsis Amakawa
| 35 | Dichitan fiont.
| 36 | Diplophyllum [Dumert.) Dumort.
| 37 |Eocalypogeia [R.M.Schust.) .M. Schust.
| 38 |Eremonotus Lindb. & Kaal. ex Pearson
39 | Fossombronia Raddi
| 40 | Frullania Raddi
| 41 | Geocalyx Nees
42 |Gymnocolea [Dumert.) Dumort.
43 | Gymnomitrion Corda
| 44 | Cesius
45 |Haplomitrium Nees
| 46 | Harpanthus Mees
4 R.M.Schust. & Inoue
| Genus

-



Required data & format

Alobiellopsis parvifolia
Anastrepta orcadensis
Anastrophyllum assimile
Anastrophyllum michauxii
Jungermannia fertilis
Sphenolobus michauxii
Anastrophyllum sphenoloboides
Aneura maxima

Aneura mirabilis
Cryptothallus mirabilis
Aneura pinguis

Riccardia pinguis

Anthelia julacea
Jungermannia julacea
Anthelia juratzkana

Anthelia julacea var. gracilis

Anthelia julacea subsp. juratzkana
Anthelia nivalis

Jungermannia juratzkana
Apomarsupella revoluta
Marsupella revoluta
Apometzgeria pubescens
Metzgeria pubescens

Apotreubia hortonae

Arnellia fennica

Asterella gracilis

Asterella ludwigii

Asterella pilosa

Fimbriaria ludwigii
Fimbriaria pilosa
Asterella leptophylla

Asterella pusilla

Asterella sanoana

Asterella umbelliformis

Asterella lindenbergiana
Fimbriaria lindenbergiana
Asterella saccata
Asterella fragrans
Fimbriaria fragrans auct.
Fimbriaria saccata
Athalamia hyalina

Clevea hyalina

Clevea suecica

Athalamia nana

Athalamia glauco-virens

axon | Cenus _ Family  +

[Steph.) B.M.Schust.
[Hook.) Schiffn.
[Maite.) Steph.
[F\Weber) H.Buch
Lindb.

[F\Weber) Steph.

R Schust.

[Schiffn.) Steph.
[Malmb. ) Wickett & Goffinet
Talmb.

(L.} Dumaort.

(L] Gray

(L.} Dumart.

L

[Lirmipr.) Trevis,

[Hook.] Mees

[Lirmipr.] Meyl.

[Sw.) Lindh.

Limpr.

[Mees) R.M.Schust.
[Mees) Dumart.
[Schrank) Kuwah.
[Schrank) Raddi
R.M.Schust. & Konstant.
[Gottsche) Lindb.
[FWeber) Underw.
auct. non (Schwigr.) AEvans
[Wahlenk.) Trevis.
auct.

[Wahlenb.) Taylor
[Mont.) Grolle
Shimizu & 5.Hatt.
Shimizu & S.Hatt.
Shimizu & 5.Hatt.
[Corda ex Nees) Arnel|
Corda ex Mees
[Wahlenb.) A.Evans
Trevis.

[Schleich.) Mees

[Semmerf.) S.Hatt.
[Semmerf.] Lindb.

[Lindb.] Lindb.

[Shimizu & 5.Hatt.) 5. Hatt.
Shimizu & S.Hatt.
Lindenb. | 5.Hatt.

Taxon

i

WA

WA A

(SN

| 2 |Alobiellopsis R.M.Schust.
| 3 |Anastrepta [Lindb.] Schiffn.
| 4 |Anastrophyllum [Spruce) Steph.
| 5 |Aneura Dumort.
| & |Anthelia [DPumart.) Dumort.
7 |Apomarsupella R.M.Schust.
| 8 |Apometzgeria Kuwah.
| 9 |Apotreubia 5. Hatt. & Mizut.
| 10 |Arnellia Lindb.
| 11 |Asterella P.Beauv.
| 12 | Athalamia Falconer
| 13 | Barbilophozia Loeske
| 14 |Bazzania Gray
| 15 | Biantheridion [Gralle) Konstant. & Vilnet
| 16 | Blasia L
| 17 |Blepharostama [Dumart.) Dumaort.
| 18 | Bucegia Radian
| 19 | calycularia Mitt.
| 20 | Calypogeia Raddi
| 21 |Kantius
| 22 | Cephalozia [DPumeort.) Dumort.
| 23 |Cephaloziella [Spruce) Schiffn.
| 24 | Cheilalejeunea [Spruce) Schiffn.
25 | Chiloscyphus Corda
| 26 |Chonecolea Grolle
| 27 | Cladopadiella H.Buch
| 28 | Cololejeunea [Spruce) Schiffn.
| 29 |Conocephalum Hill
| 30 |Hepatica
| 31 |Crossocalyx Meyl,
| 32 | Crossogyna (R.M.5chust.) Schljakov
| 33 | Cryptocolea R.M.Schust.
| 34 | Cryptocoleopsis Amakawa
| 35 | Dichitan fiont.
| 36 | Diplophyllum [Dumert.) Dumort.
| 37 |Eocalypogeia [R.M.Schust.) .M. Schust.
| 38 |Eremonotus Lindb. & Kaal. ex Pearson
39 | Fossombronia Raddi
| 40 | Frullania Raddi
| 41 | Geocalyx Nees
42 |Gymnocolea [Dumert.) Dumort.
43 | Gymnomitrion Corda
| 44 | Cesius
45 |Haplomitrium Nees
| 46 | Harpanthus Mees
4 R.M.Schust. & Inoue
f Genus axon | Genus _ Family  + qr

Aneuraceae
Antheliaceas
Arnelliaceas
Aytoniaceas
Blasiaceae
Calyculariaceae
Calypogeiaceae
Cephaloziaceae
Cephalaziellaceae
Chonecoleaceae
Cleveaceae
Conocephalaceae
Delavayellaceas
Fossombroniaceae
Frullaniaceae
Geocalycaceae
Gymnomitriaceae
Haplomitriaceae
Herbertaceae
Hygrobiellaceae
Jamesoniellaceae
Jubulaceae
Jungermanniaceae
Lejeuneaceas
Lepideziaceae
Lophocoleaceae
Lunulariaceae
Marchantiaceae
Metzgeriaceae
Moerckiaceae
Myliaceae
Meotrichocoleaceae
Odontoschismataceae
Pallaviciniaceae
Pelliaceae
Plagicchilaceae
Porellaceae
Pseudolepicoleaceae
Prilidiaceae
Radulaceae
Ricciaceae
Scapaniaceae
Scapaniaceae s.l.
Solenostomataceae
Tareinniaceae

Family

axon |

H.Klinggr.

R.M.5chust.

Maka

Cavers

H.Klinggr.

Xiao L.He, Juslén, Ahonen,Glenny & Piippo
Arnell

Mig.

Dauin

R.M.Schust. ex Gralle
Cavers

Ml Frib. ex Gralle
R.M.Schust.

Hazsl.

Lorch

H.Klinggr.

H.Klinggr.

Dedecek

MGl Frib. ex Fulford & Hatcher
[Jarg.) Konstant. & Vilnet
Xiao L.He, Juslén, Ahonen Glenny & Piippo
H.Klinggr.
Reichenbach

Cavers

R.M.Schust.

Vanden Berghen
H.Klinggr

Lindl.

H.Klinggr.

Stotler & Crand.-Stotl.
Schljakov

Inoue

[Gralle) Schljakov
Mig.

H.Klinggr.

ML Frib. & Herzog
Cavers

Fulford & ) Taylor
H.Klinggr.

MGl Frib.

Rehb.

Mig.

Mig.

Stotler & Crand.-Stotl
Dumort.

Verd.
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Panarctic species lists

Vascular Plants: The Panarctic Flora (Elven et al. 2011; 2770 species)
v Accepted taxa and synonyms
v Species authorities
v/ Genera Panarctic

Search Flo ra Introduction References Contact

v/ Genus synonyms ¢
‘/ Genus authorltles e::c(:]tla::(:)&:scklist of the Panarctic Flora (PAF)
/ Families i

Reidar Elven

Natural History Museum,

University of Oslo

Editorial Committee

Reidar Elven, Natural History Museum, University of Oslo, Norway

David F. Murray, Museum of the North, University of Alaska, Fairbanks, U.S.A.
Volodya Yu. Razzhivin, Komarov Botanical Institute, Russian Academy of Sci St.
Petersburg, Russia

Boris A. Yurtsev [deceased], Komarov Botanical Institute, Russian Academy of
Sciences, St. Petersburg, Russia

Panarctic Flora Project Steering Committee

Susan G. Aiken, Canadian Museum of Nature, Ottawa, Canada

Reidar Elven, Natural History Museum, University of Oslo, Norway

Hordur Kristinsson, Icelandic Institute of Natural History, Akureyri Division, Akureyri,
Iceland

David F. Murray, Museum of the North, University of Alaska, Fairbanks, U.S.A.

Inger Nordal, Biological Institute, University of Oslo, Oslo, Norway

Boris A. Yurtsev, Komarov Botanical Institute, Russi y of S St.
Petersburg, Russia




Panarctic species lists

Vascular Plants: The Panarctic Flora (Elven et al. 2011; 2770 species)

01 Lycopodiaceae
Huperziaceae.
0101 Lycopodium L.
010101 Lycopodium annotinum L.
010101a Lycopodium annotinum subsp. annotinum
010101b Lycopodium annotinum subsp. alpestre (Hartm.) A. Léve & D. Love
Lycopodium annotinum var. alpestre Hartm.
Lycopodium annotinum var. pungens Desv. ex Spring
Lycopodium annotinum subsp. pungens (Desv. ex Spring) Hultén
010102 Lycopodium clavatum L.
010102a Lycopodium clavatum subsp. clavatum
010102b Lycopodium clavatum subsp. monostachyon (Grev. & Hook.) Selander
Lycopodium clavatum var. monostachyon Grev. & Hook.
Lycopodium clavatum var. lagopus Laest. ex C. Hartm.
Lycopodium lagopus (Laest. ex C. Hartm.) G. Zinserl. ex Kuzen.
010103 Lycopodium dendroideum Michx.
Lycopodium obscurum var. dendroideum (Michx.) D.C. Eaton
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Panarctic species lists

Lichens: CAFF Arctic Checklist (Kristinsson et a/. 2011; 1699 speaes)
v Accepted taxa and synonyms
v Species authorities
v Genera
Genus synonyms
v Genus authorities
Families




Panarctic species lists

Mosses: CAFF Arctic Checklist (Belland et al. 2012; 825 species)

v Accepted taxa and synonyms
Species authorities
v Genera
Genus synonyms
Genus authorities
Families




Panarctic species lists

Liverworts: Russian Checklist for the Arctic Floristic
Region(Konstantinova & Bakalin 2009)

v Accepted taxa and synonyms
v Species authorities

Arctoa (2009) 18: 1-64

/ Genera CHECKLIST OF LIVERWORTS (MARCHANTIOPHYTA) OF RUSSIA
/ Ge nus Syn o) nym S CITMCOK IIEYHEHOUHHKOB (MARCHANTIOPHYTA) POCCHHA
v, Genus a uthorities N.A. KONSTANTINOVA! & V.A. BAKALIN?

With contributions on regional floras from
v, Families E.N. ANDREJEVA?, A.G. BEZGODOV?, E.A. BOROVICHEV!,

M.V. DULIN?, YU.S. MAMONTOV®
H.A KOHCTAHTHHOBA!, B.A BAKATTHH?

C dononienuamu RO uopam omOenbHbY PESHONGS CREDVIOWIT dEMOpoa;
E.H. AH/IPEEBA®, A.T. BE3rofi0B*, E.A. BOPOBHYEB',
M.B. Iyiuu?, K.C. MAMOHTOB®




Next steps

« Assure checklists are the best available
 If possible, add missing data for moss & lichen checklists

« Assess quality of checklists using the Taxonomic Name
Resolution Service

« Construct Access database with separate tables for each
plant group and their taxa, genera & families

« Import species list into Turboveg

« Maintain and update lists as new versions
become available




Questions for discussion

« Who is in charge of the individual species lists and making sure
they are maintained? CAFF Flora Group?

«  What will the final species database look like, who will host it
and how will updates be made?

« Are we on the right track regarding coordination with global
data portals (e.g. CBMP, GBIF)?

« Are there other unresolved
issues related to the panarctic
species lists?




