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Biodiversity, names and
voucher specimens




Species name

Table 1-Edible insects of Galos

Scientific name Family Local name Temporal availahility Parts used Mode of consumption
Pentatomid sp Pentatomidae Tari Dec-Feb Whole body Raw/cooked, etc.
Locusta sp Acrididae Mirbo Aug-Sept Whole body cooked

Apis indica Apidae Tangik Oct-Nov. Hive/Larva Raw

Apis dorsata Tair Oct-Sept Hive/Larva Raw

Vespa mandrinia Vespidac Tddum Aug-Sept Larva Raw

Vespa tropicana e Sept-Oct Larva Roasting
Polistinae sp RegoRero Aug-Sept Larva Roasting
FPolistes sp Reli Aug-Sept Larva Roasting

Vespa bicolor Apoidae Gapu Aug-Sept Larva Roasting
Cyrtotrechelus bugueti Curculionidae Tak Tapum Sept-Oct Larva Roasting
Belostoma indicus Belostomatidae ~ Mosap Whole year Whale body Roasting/couked
Kaivdids sp Tettigonidae Takom Aug-Sept Adult cooked
Unidentified Unidentified Belum Tapum Aug-Sept Larvae cooked
Unidentified Unidentified Tanyi Sept-Oct * Larva cooked
Unidentified Unidentified Pagap Whole year Larva cooked
Unidentified Unidentified Osa Nyobuk Whole year Adult cooked

Table 5 Inventory of sdibls Colsoptara

Sclentific pame  Family Ensgliaky Wernaou e Seazonal  Mode of intake Remark
MaliTie it |G = Gako: avallabiling
N = Myizhi]

Galo and Nyishi tribes in Arunachal Pradesh



Species name

Table 1-Edible insects of Galos

Scientific name Family Local name Temporal availahility Parts used Mode of consumption N a m e S U S U a I Iy CO rres po n d to g e n e ra Of
Pentatomid sp Pentatomidae Tari Dec-Feb Whole body Raw/cooked, etc. H
Locusta sp Acrididae Mirbo Whole body taxa w h I c h ca n be U sefu I

Ang-Sept cooked
Apis indica Apidae Tangik Oct-Nov. Hive/Larva Raw
Apis dorsata Tair Oct-Sept Hive/Larva Raw
Vespa mandrinia Vespidac Tddum Aug-Sept Larva Raw . . . .
Vespa tropicana e Sept-Oct Larva Roasting In Some cases the trl bes d |St| ng U|Sh even
Polistinae sp RegoRero Aug-Sept Larva Roasting . . .
Polistes sp Reli Aug-Sept Larva Roasting s pe c | e s Wlt h N a g e n U S
Vespa bicolor Apoidae Gapu Aug-Sept Larva Roasting
Cyrtorrechelus bugueti Curculionidae Tak Tapum Sept-Oct Larva Roasting
Belostoma indicus Belostomatidae ~ Mosap Whole year Whale body Roasting/couked
Katydids sp Tettigonidae Takom Aug-Sept Adult cooked
Unidentified Unidentified Belum Tapum Aug-Sept Larvae cooked
Unidentified Unidentified Tanyi Sept-Oct * Larva cooked
Unidentified Unidentified Pagap Whole year Larva cooked
Unidentified Unidentified Oso Nyobuk Whole year Adult cooked

Table 5 Inventory of sdibls Colsoptara

sgientific pame  Family Engliahy Vernasouls Seasonal  Mode of intake Hemark
MaliTie it |G = Gako: avallabiling
N = Myizhi]

Iddum (Vespa mandarinia)  llle (Vespa tropica) Gapu (Vespa bicolor)



Species name

Ec formica et cicadas.
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Aesopian fable About the ant and the cricket in a
book published in 1501

When people started to catalogorize biodiversity,
they used Latin and Greek words for scientific
purposes, and distinguished particular species of ants
and cicadas by a diagnosis written in Latin
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Species name

When people started to catalogorize biodiversity,
they used Latin and Greek words for scientific
purposes, and distinguished particular species of ants
and cicadas by a diagnosis written in Latin

_ Ordy 2. |
HEMIPTERA.  S{ASS.
Os fith thorace inflexcun.

171. CICADA. Roftrum miflexum. Antennz breviffime.
Alz IV cruciate. PYedes fairatorii,

Dorlum convexum., Thorax reretiu-
- feulus.,

Laternaria americana. Fn.dy43,
. Laternaria chinenfis, A&, Stockh, 1746,

. Ranatra, Fn, d30.631.
U Lai o e o = 3 A&o &o‘ﬁ. l?f'. 6?Obfp0tt-
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. L Cicada Ulmi. F.J.H.
Carl Linnaeus §. Cicada Rofe. Fu, 645,

Cicada chapter in 6th edition of Linnean Systema naturae
(1748)



Species name
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Species name

INSECTA HEMIFTERA. Cicads. Nodtiluca
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Linné introduces
binominal (=composing
of two words) nicknames
which replace long
diagnoses:

instead Cicada thorace
bicorni postice producto alis
nudis

he began to use cendente , corpor
Cicada cornuta

Specimen of Cicada cornuta
from the collection of Linné



Species name

Rules for scientific names of species:

e binominal — Cicada cornuta Linnaeus, 1758

(in case of subspecies trinominal — composing of three words — Cetonia aurata sicula Aliquo, 1983)

e Latin or latinized

e unique for each species

Cicada cornuta Linnaeus, 1758 Centrotus cornutus (Linnaeus, 1758)



(Not very good) species name

Anophtalmus hitleri Parastratiosphecomyia
Scheibel, 1937 stratiosphecomyioides
Brunetti, 1923



When problems come...

How to find out which of
these two species is the one
which Linne described??

-
I Centrotus cornutus (Linnaeus, 1758) I

gornuakd, 1o, C, thoraee bicorui paltice produfla

ftee; G40,
R S o G R . TR COENUTL,
Habntar v Cardoig, Szlichos.

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.



When problems come...

I Centrotus cornutus (Linnaeus, 1758)

Specimen of
Cicada cornuta
from the collection of
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gornakd, 14, 1:__|i'|;=.'.|:_'|_' bieorni paltice produlta, alis Ludis FalH
ftee; G40,
e b g £ %" Ranatr corpuss;
Hafipr on Carduoig, Sslicibug,

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.
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and projecting posteriad, with wings lacking setae.




When problems come...

I Centrotus cornutus (Linnaeus, 1758)

Specimen of
Cicada cornuta
from the collection of

f"llLinné

Type
specimen -
the specimen
which Linné
had in front
of him when
he was
describing
Cicada
cornuta



When problems come...

Systematic and taxonomic questions:

* how this species looks like and how it differs from others

(identification)
* to which other species it is similar or related
(classification and phylogeny)

* how the species lives (distribution, host plants, immature

stages - biology)

I Centrotus cornutus (Linnaeus, 1758)

ll Specimen of
L Cicada cornuta
from the collection of

‘ !I ' Linné

Zoological nomeclature

* keeps the names unique for each
species

* determines what to do when this
is not the case

Type
specimen -
the specimen
which Linné
had in front
of him when
he was
describing
Cicada
cornuta



Type series and the holotype

~ Snom2005

¥ Type series of a hydrophilid
beetle
Oocyclus madidus Short, 2009

HOLOTYPE - the only specimen
which defines the species name

288538, ¢ INEME 21

5 0 : 882230 (BB
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B2 3F Lo SEB Do which the author had in front of

er Bl o3 fhRes M him/her when describing the species
2 Q P| 25 \PBas: * specifies more how the author
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understood the species (e.g. in
species with variabile coloration)

» often sent to various museums as
comparative material for other
scientists

Oocyclus madidus sp. nov.
(Figs. 2, 4)

Tvpe material. HoLoTypE: male, ‘INDIA. Meghalaya State (10)/ E Khasi Hills, 11km SW Cherra-/ punjee, Laitkyn-
sew, 21-24.1v. / 2008, 25°13°N 91°39°E, 810m / Fikacek, Podskalska. Sipek lgt.” // ‘seepage: wet rocks algae / blue
algae/moss ca. 1.5-2 km / via rd. from ‘Cherrapunjee Holid. / Resort’ in direct. Cherrapunjee. / exposed’ (NMPC).
PARATYPES: 24 spec., same data as holotype (KSEM., NHMW, NMPC, USNM).



Syntypes and lectotype

Second possibility — the author did not designate the holotype:

A taxonomist who is revising the group can select
syntypes single syntype and make it the unique specimen

defining the name — lectotype

(other syntypes then become paralectotypes).

Original description (Régimbart 1903)

Cercyvon dieganuas Bedel, o litl.), n. 5 Long. 2 2/3- 3mill

I ".""I"""" iz, modi converus, niger, prothoracis lateribus ely
" wiin

se punctatus; elytvis subcoriaceis, serviebus !._..\_..,-,-.-I" ail lalera

canaliculatis et fortiter punctatis, antice planis, punctis minoribi

stiria sutuwrali ceteris hawd Ir._.';.frfr.-.lrarr\ LIRSS

Ressemble beaucoup comme forme et coloration a notre €. aqua
ticus Cast. (ferminalis Zell,), mais en differe par les stries des élytres
beaucoup plus profondes et par la tache apicale oblique, paralléle au
bord qu’elle occupe dans son dernier tiers au moins

Tananarive (Sikora); Diégo-Suarez, Fort-Dauphin (Alluaud); baie
d’Antongil (Mocquerys).



Syntypes and lectotype

Second possibility — the author did not designate the holotype:

lectotype
defines the meaning of the name

Original description (Régimbart 1903)

Cercyvon dieganuas Bedel, o litl.), n. 5 Long. 2 2/3- 3mill
I ".""I"""" iz, modi converus, niger, prothoracis lateribus ely
wague macula lata obligua ay i flarvis, pedibins ferrugineis, [o

se punctatus; elytvis subcoriaceis, serviebus !..-.\_-.r'.-.-." ad latera

canaliculatis et fortiter punctatis, antice planis, punctis minoribi

stiria sutuwrali ceteris hawd Ir._.';.frfr.-.lrarr\ LIRSS

Reszemble lu-"llr.-np comme forme et eoloration a notre (. g
ticus Cast. (ferminalis Zell,), mais en differe par les stries des élytres
beaucoup plus profondes et par la tache apicale oblique, paralléle au
bord qu’elle occupe dans son dernier tiers au moins

Tananarive (Sikora); Diégo-Suarez, Fort-Dauphin (Alluaud); baie

d’Antongil (Mocquerys).

A taxonomist who is revising the group can select
single syntype and make it the unique specimen
defining the name — lectotype

(other syntypes then become paralectotypes).

Cercyon dieganus REGIMBART, 1903
Figs. 7-10, 26-28, 35, Map 1

Cercyon dieganus REGIMBART, 1903: 48

Cercyon dieganus REGIMBART: ALFIERI (1976), BALFOUR-
BrownE (1950, 1957), HANSEN (1999), HEBAUER (1988,
1997, 2005), ORCHYMONT (1937, 1948 (partim.)).

TYPE MATERIAL EXAMINED:

Cercvon dieganus: Lectotype (here designated): “*Tana-
narive / Sikora (handwritten) // Museum Paris / coll
Maurice Régimbart / 1908 (printed on blue label) //
Dieganus / (Bed.) Rég.””, 1 female (MNHN). Paralecto-

types (here designated): ““Madag. B / d’Antongil (hand-

writlen) // Museum Paris / coll. Maurice Régimbart 1908 Sebsequent
(printed on blue label)™”, 2 females (MNHN). (Both para- revision and

type specimens are pinned on the same pin, the second lectotype
one is pinned below the locality label). All specimens ) )
bearing the label: “*(PARA)LECTOTYPE / Cercyon die- des'Qnatlon
ganus / Régimbart, 1903 / des. M. Fikacek 2004, (Fikacek 2004)



Type i1s NOT necessarily typical
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Type i1s NOT necessarily typical

Character 2

We have two species:

Which of those is Oocyclus
madidus?

Character 1
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We have two species:
Which of those is Oocyclus
madidus?

Character 1



Type i1s NOT necessarily typical

C%er 2

We have two species: This is Oocyclus

Which of those is Oocyclus \ the holor

madidus? the holotype of O.

® madidus falls into the
variability of this

species

Character 1



Synonyms

19

Cercyon guangxiensis Wu & Pu, 1995

Older synonym: C. quisquilius
Younger synonym: C. guangxiensis

Valid name: C. quisquilius

(because it is older — principle of priority)

Character 1



Homonyms

Character 2

Character 1

Cercyon quisquilius (Linnaeus, 1761) Cercyon quisquilius Coyote, 1897



Homonyms

Junior homonym
needs to be renamed

Character 2

Character 1

Cercyon quisquilius (Linnaeus, 1761) Cercyon coyotei Fikacek, 2076



Zoological nomenclature

International Commission of Zoological Nomenclature (ICZN):
International Code of Zoological Nomenclature (4th edition)

o =2

,f( 7.— ¥ International Commission on Zoological Nomenclature
L \ INTERNATIONAL CODE OF ZOOLOGICAL NOMENCLATURE

INTERNATIONAL CODE

OF ZOOLOGICAL NOMENCLATURE

uuuuuuuuuuuuuuu

wwaskatiility

http://www.nhm.ac.uk/ho;ted’-;i.iééglqinézn/code/



escription of a new species
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Key to species
Preepisternal plate of mesothorax 1.7+ as long as wide (Fig. 19). Lateral portion of
anterolateral ridge of metaventrite sinuate, punctation of median portion of metaventrite
coarse (Fig. 19), Aedeagus large (0 0,80 mm), median lobe strongly constricted

subap b bt b bl (B T e @) Ehe b etk Tosale (Eie N r with
eleval p. nov.
Precp Identlflcatlon key Lateral
portic tion of

median portion of metaventrite fine { Figs. 20 and 21). Aedeagus small {(0.55-0.65 mm}),
median lobe at most slightly concave subapically (Figs, 3-6). Elvtra withour keels (as
in Fig. 22}, E .2
Median Iohu m ‘1Lx|l3<|j us \\IL‘L‘ l‘uu‘ﬂ margin \Iu hﬂ\ concave -,utnpudll\ H s
5-6). Preepisternal plate of mesothorax 1,9-2.2 ong as wide (Fig. 20). ...
. A intermedium sp. nov,
3 CONVEX sub‘l]m‘lﬂ\ (Figs. 3-4). Pre-
0] ) TR

.. O simplex sp. nov,

Median lobe of acdeagus narrow, lateral marg
episternal plate of mesothorax 2,5-2,7+ as long as wide (F1

Figures + illustrations: general
habitus + |mportant characters

Analysis of known distribution:
the map provide a better idea
about the distribution of the

species




Description of a new species

The Code of Zoological nomenlacture defines what is needed for valid description
of a new species:

* has to be Latin or Latinized binomen (genus + species)
 statement that it is a new species (e.q., Oosternum convexum sp. nov.)
« specification of the holotype and its depository
» diagnosis from other species
* needs to be published properly:
e it must be published in the way providing a public and permanent scientific record
(numerous paper copies, widely accessible electronic copies with fixed content)

* in electronic publication, the registration of the publication in ZooBank and archiving
and archiving in a certified electronic archive is required



Description of a new species
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Museums and collections
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Museums and collections
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Museums and collections

Collections contain specimens which are core of the biodiversity research:

* type specimens: define the meaning of species names, i.e. its the foundation for
namyn biological sciences

* identified material: allows to learn to identify species of a group, check whether
your identification is correct

* vouchers from previous studies: allow to double-check whether previous studies
were correct

* historical material documenting distribution and biology of the species in the
past

* historical material which cannot be collected today: e.g. from areas where
nothing lives today, vouchers of extinct species, specimens from inaccessible areas
* not identified material for future studies: its cheaper to loan material or visit the
museum than to collect all specimens personally

Systematic biology and biodiversity sciences are based on voucher specimens in the
collections — without this material it would be not possible to test the hypotheses
which would make these disciplines non-scientific.



Are vouchers necessary?

et (0209 sty 354141 +Z00Keys
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New species without dead bodies: a case for photo-
based descriptions, illustrated by a striking new
species of Marleyimyia Hesse (Diptera, Bombyliidae)
from South Africa

Stephen A. Marshall', Neal L. Evenhuis®

ok, Omtario NG 2W1, Canada 2 |,

Campus, 1525

b, Bernice Panahi Bishop Musewm, Kairoi'ula
Bernice Sereet, 2704, USA

Corresponding author: Neal . Evenbui (NealE@bishopmuscum.ong)

Academic editor: T° Dikew | Received 26 July 2015 | Accepted 12 Seprember 2015 | Published 5 October 2015

Citation: Marshall SA, Eve
Mhastrated by a strik

Abstract

A new bombyliid species Marleyimyia xylocopae Marshall & Evenhuis, sp. n., an apparent mimic of the

carpenter bee Xplocopa fla Geeer), is described from South Africa on the basis of photographs

only. The pros and cons of species descriptions in the absence of preserved type specimens are discussed




Are vouchers necessary?

Article L()OTA‘(A

Revision of the family Nothybidae (Diptera: Schizophora)

O, LONSDALE" & S A. MARSHALL

Table of contents

“Collecting specimens is no longer required to describe a species
or to document its rediscovery." Minteer et al. (2014: 260)

“Describing a new species without depositing a holotype when
a specimen can be preserved borders on taxonomic
malpractice. " Krell and Wheeler (2014: 815)



Are vouchers necessary?

Marshall's arguments for using photograph as a holotype:
 Concerns about vulnerable populations and damage by collecting

* Current technologies such as high-resolution photography can often provide
enough information for a proper description.

* No permit needed to collect.

General question:

Can we use another non-voucher data for describing new species or documenting

biodiversity research?
Photograph, barcode gene sequence, complete genome data, microCT scan??




Are vouchers necessary?

Systematic
Entomology

16), DOL: 101111/ 2180

OPINION

On typeless species and the perils of fast taxonomy

CHARLES MORPHY D. SANTOS', DALTON S. AMORIM?
BRUNA KLASSA' DIEGO A. FACHIN? SILVIO S. NIHED’,
CLAUDIO J. B. DE CARVALHOY RAFAELA L. FALASCHPI,
CATIA A. MELLO-PATIU® MARCIA S. COURI® SARAH §
OLIVEIRA? VERA C. SILVA®Y, GUILHERME C. RIBEIRO/,
RENATO S. CAPELLARI"and CARLOS JOSE E. LAMAS"

do ABC, Santo André, Brazil, *Depart

de | fia, C
Instituto de Biociés

Cuntiba, Brazl,

p. 118). We str

The aim of the

ind, imporantly, curating and maintaining

Old-but-not-outdated school of taxonomy

Taxonomy is the scientific activity of recognizing




Are vouchers necessary?

Marshall's arguments for using photograph as a holotype:
 Concerns about vulnerable populations and damage by collecting

* Current technologies such as high-resolution photography can often provide
enough information for a proper description.

* No permit needed to collect.

General question:

Can we use another non-voucher data for describing new species or documenting

biodiversity research?
Photograph, barcode gene sequence, complete genome data, microCT scan??




New species cannot be predicted

Soon or later we will find a species which will be close to some already described species
(by morphology, sequence data etc.).

In that case we need to find new diagnostic characters distinsquishing both species, and
expand the diagnosis of both species (the old one and the new one).



Carl Linne's case

How to find out which of
these two species is the one
which Linne described??

-
I Centrotus cornutus (Linnaeus, 1758) I

gornuakd, 1o, C, thoraee bicorui paltice produfla

ftee; G40,
R S o G R . TR COENUTL,
Habntar v Cardoig, Szlichos.

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.



Carl Linne's case

Both species differ in:
-pubescent versus bare wing veins
- male genitalia

I Centrotus cornutus (Linnaeus, 1758) I

eornate, k6, . thorsee bieorni poflice produfls, olie undis  Fe
ftee; G40,
e b g £ %" Ranatr corpuss;
Habiggr v Cardoie, Sslicibus.

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.



Carl Linne's case

I Centrotus cornutus (Linnaeus, 1758)

Specimen of
Cicada cornuta
from the collection of

_l!llLinné

goronkd, Lo . thoraer bicorni poftice produflo, aliv wadis.  Fe
e, 1,
e b g £ %" Ranatr corpuss;

Habergr on Carduis, Sslicibuos.

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.




Carl Linne's case

I Centrotus cornutus (Linnaeus, 1758)

Specimen of
Cicada cornuta
from the collection of

_l!llLinné

goronkd, Lo . thoraer bicorni poftice produflo, aliv wadis.  Fe
e, 1,
e b g £ %" Ranatr corpuss;

Habergr on Carduis, Sslicibuos.

Original description by Linné: A cicad with the prothorax bearing two horns
and projecting posteriad, with wings lacking setae.




Carl Linne's case

Specimen of
Cicada cornuta
from the collection of

f"llLinné

I Centrotus cornutus (Linnaeus, 1758)

New character: morphology of male genitalia.



Marshall's case

Both species differ in:

- coloration of ventral surface of abdomen
- male genitalia

- shape of tarsal claws




Are vouchers necessary?

General question:

Can we use another non-voucher data for describing new species or
documenting biodiversity research?

Photograph

barcode gene sequence
complete genome data
microCT scan
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