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An Intkey Example: Identification
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M. J. Dallwitz

This example uses the data from the CD-ROM ‘Beetle Larvae of the World” (Lawrence, Hastings,
Dallwitz, Paine and Zurcher 1999).

When the data are opened, the screen shown below appears. The ‘Remaining Taxa’ pane shows the taxa
in contention at the current stage of the identification (at the start, all of them). The number of these taxa
is shown in parentheses (390).

The ‘Best Characters’ pane shows the best characters for separating the remaining taxa, in descending
order of their separating power and reliability or ease of use. The number of these characters is shown in
parentheses (172). You can use any of the characters, depending on how easily and accurately you think
you can apply them to the current specimen.

Click on the best character, ‘ratio of antennal length to head width’.

INTKEY : Beetle Larvae of the World I =1 E3
File Yindow Help
Lyl
Best Characters [172] @l =| .| ~| O g4 [Remaining Taxa (390) 0o A
atio of antennal length to head width {»| [IADERIDAE -
number of seqgments in maxillary palp — [AGYRTIDAE

hypostomal rods [presence]

number of antennal segments

mesal surface of mandibular base [whether simple]

maxilla [number and articulation of lobes]

horacic spiracles [type)

anterior abdominal spiracles [type]

ligula [relative length)

abdominal terqgum 9 [whether extending onto ventral surface]
abdominal tergum 3 [whether with paired processes or urogomphi)
hypopharyngeal sclerome

-

= |l |

AL EXIIDAE

IAMPHIZOIDAE
IANOBIIDAE [major part)
Dorcatominae ANOBIIDAE
Cryptorama ANOBIIDAE
Ptininae ANOBIIDAE
nthicinae ANTHICIDAE
Cotes ANTHICIDAE
Eurygeniinae ANTHICIDAE

ull

Used Characters [0)

Eliminated Taxa [0]

Select state or states

ratio of antennal length to head width

The following window appears. It shows the three states of the character. Select the last state, ‘more than
0.50’, by clicking on it. Then press ‘OK’. (Alternatively, you can double click on the state.)

Cancel
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2 M. J. Dallwitz

The ‘Used Characters’ pane now shows the information that has been entered about the specimen. The
‘Remaining Taxa’ and ‘Eliminated Taxa’ panes show respectively the taxa that are consistent with this
information, and those that are inconsistent with it. In the ‘Eliminated Taxa’ pane, the number in
parentheses next to each name is the number of differences between that taxon and the specimen. The
best characters for separating the remaining taxa are automatically recalculated.

In the list of best characters, click on ‘ventral mouthparts (whether protracted)’.

INTKEY : Beetle Larvae of the World HI=] E3

File Window Help

¥

Best Characters [159) S |.|@ﬂgﬂ Remaining Taxa [84] g@ﬂ
number of seqgments in maxillary palp - | [|AGYRTIDAE -
maxilla [number and articulation of lobes) Cotes ANTHICIDAE

labrum [attachment] BOGANIIDAE

hypostomal rods [presence] Boros BORIDAE

ligula [relative length] Sosylus [first instar] BOTHRIDERIDAE
hypopharyngeal sclerome BRACHYPSECTRIDAE

mesal surface of mandibular base [whether simple] CARABIDAE [major part]

number of antennal segments CERATOCANTHIDAE

horacic spiracles [type] Ceryloninae [major part] CER'YLONIDAI
abdominal tergum 3 [whether with paired processes or urogomphi) Murmidiinae CERYYLONIDAE

anterior abdominal spiracles [type] COCCINELLIDAE [major part] -
ventral mouthparts lwhetl.!g.(..nmtracten!l.....t\ ad ff| ! | LH
Used Characters (1) |Eliminated Taxa (306]

ratio of antennal length to head width more than 0.50 (1] ADERIDAE i‘

(1] ALEXIIDAE

(1] AMPHIZOIDAE

(1] ANOBIIDAE [major part)

(1] Dorcatominae ANOBIIDAE

(1] Cryptorama ANOBIIDAE

(1] Ptininae ANOBIIDAE =l

This character has an illustration, which is automatically displayed. A state can be selected by clicking
on either the text of the state or the area that illustrates the state. The area illustrating the state is outlined
whenever the cursor is over the text or over the area itself. Select the state ‘strongly retracted’, and press
‘OK” (or double click on the text or illustration of the state).

Select state or states H=] E3
Window

Ventral mouthparts

" 2. strongly protracted
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Click on the best character, ‘maxilla (number and articulation of lobes)’.

INTKEY : Beetle Larvae of the World M= E
File Yindow Help

i

|

Best Characters [144) S

maxilla [number and articulation of lobes)
horacic spiracles [type]

number of segments in maxillary palp
anterior abdominal spiracles [type]
hypostomal rods [presence]

number of seqments in labial palp

number of antennal segments

labrum [attachment]

abdominal tergum 9 [whether extending onto ventral surface]
abdominal tergum 9 [(whether with paired processes or urogomphi]
mesal surface of mandibular base [whether simple] JL[
4 [ ¥

M@ﬂgg

Remaining Taxa [27]

0| Q) |

Sosylus [first instar] BOTHRIDERIDAE =
CARABIDAE [major part]
CERATOCANTHIDAE

Corylophinae [major partf] CORYLOPHII
Sericoderinae CORYLOPHIDAE
Pediacus CUCUJIDAE

Platisus CUCUJIDAE
DYTISCIDAE

Cardiophorinae ELATERIDAE
GYRINIDAE

Georissinae HYDROPHILIDAE

ull

| |

Used Characters [2)

|Eliminated Taxa [363]

ratio of antennal length to head width more than 0.50
wentral mouthparts strongly protracted

AGYRTIDAE
AMPHIZOIDAE

Cotes ANTHICIDAE
BOGANIIDAE

Boros BORIDAE
BRACHYPSECTRIDAE

e

o7

The specimen has an articulated galea, but it is difficult to see whether the lacinia is fixed or articulated,

so select states 4 and 6, and press ‘OK’.

Select state or states
Window

2. with single,
fixed mala

ok
[Cancel
[ otes |

and lacinia

4, with articulated galea
and fixed lacinia

5. with fixed galea

= B

‘s\
X %

3. with single,
articulated mala

It is important to express any uncertainty in this way, rather than selecting a single state by guessing. If
there are no states that you can confidently say are not exhibited by the specimen, do not select all the
states. Instead, simply press the ‘Cancel’ button, and select a new character from the ‘best’ list.
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In the new ‘Best Characters’ list, click on ‘thoracic spiracles (type)’.

INTKEY : Beetle Larvae of the World HI=] E3
File WWindow Help

A2
|Best Characters [95) ] | . | @ ﬂ g ﬂ Flzmtng) e (1] g @ ﬂ

hypostomal rods [presence] CARABIDAE [major part)

rontoclypeal suture [presence) GYRINIDAE
labrum [attachment] LUCANIDAE
head [orientation] SCARABAEIDAE

mandibles [whether asymmetrical)

mandibular mola [presence]

maxillary articulating area [presence]

humber of segments in mesothoracic leg [whether 6]

labium [subdivision)

number of segments in labial palp

abdominal terqum 9 [whether with paired processes or urogomphi)
|E.t!.g.@.!;.i..!z..§p...i.[.9.9!.9.9...[!5:9.91....&

=l | | »

Used Characters [3) |Eliminated Taxa [386])

ratio of antennal length to head width more than 0.50 (1] Sosylus [first instar] BOTHRIDERI| «
entral mouthparts strongly protracted (1] BRACHYPSECTRIDAE

maxilla with articulated galea and fixed lacinia; or with articulated gal: [|[1] Sphallomorpha CABABIDAE

(1] CERATOCANTHIDAE
(11 Corylophinae [major part] CORYLC
(1] Sericoderinae CORYLOPHIDAE -
« KN I LIJ

Select state 1 (annular) and press ‘OK’.

Select state or states IH =] B3
Window

Thoracic spiracles

3. annular-biforous

-~

6. undulate

8. annular-multiforous
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One taxon, CARABIDAE (major part), remains, so you have made a tentative identification. The ‘Help’
button provides information about how to confirm (or reject) an identification. One way to do this is to
compare the specimen with taxon illustrations and descriptions, which may be obtained by pressing the
‘Information about taxa’ button.

File Window Help

A2

Best Characters [0] @l =|.|@|:|Q|ﬂ| Remaining Taxa (1) QL@lﬂl

CARABIDAE [maiﬂ(lnfnrmatinn about taxa

Identification complete.

Help |

Used Characters [4] Eliminated Taxa [389]
ratio of antennal length to head width more than 0.50 (1] Sosylus (first instar] BOTHHIDERI[:"
entral mouthparts strongly protracted (1] BRACHYPSECTRIDAE
maxilla with articulated galea and fixed lacinia; or with articulated gal ||[1] Sphallomorpha CARABIDAE
horacic spiracles annular (1] Corylophinae [major partf] CORYLOI
(1] Sericoderinae CORYLOPHIDAE
(1) D¥TISCIDAE -
Ll | B jlsd | ay

In the ‘Taxon Information’ dialog, select ‘Brief description’, ‘Diagnostic description’, and the illustration
(of a species of Eudalia), and press ‘Display’.

Taxon Information HE
| CARABIDAE (major part] =]
0 Selectrewtaa. |
Other

Qisplayg Al Images | Deszelect Al | Done |

CARABIDAE [major part): Eudalia =] E3
Window

Eudalia macleayi Bates
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The brief description comprises synonymy (there is none for this taxon), classification, geographical
distribution, biology, and references.

B Describe =] E3
File Edit Window

CARABIDAE (major part)
Adephaga.
Carabidae is cosmopolitan family.

Carabids occur in a wide variety of habitats, but they are particularly common in leaf litter and
riparian habitats. Most species are predacious, feeding on a variety of arthropods, snails and
worms, but some groups (particularly in the Harpalini) are phytophagous. Ectoparasiic forms are
known among the Brachininae and Lebiini, but these have been recorded here as separate taxa.
References
Béving, A. G. and Craighead, F. C. (1931). An illustrated synopsis of the principal larval forms of

the order Coleoptera. Entomologica Americana (New Series) 1: 1-351, 125 pls.

Bousquet, Y. (1991). Carabidae (Adephaga), pp 306-310 in Stehr, F. W. (ed.), Immature Insects.

Vol. II. Kendall Hunt: Dubuque, Towa.

Emden, F. I. van (1942). A key to the genera of larval Carabidae (Col.). Transactions of the Royal

Entomological Society of London 92: 1-99.

Thompson, R. G. (1979). Larvae of North American Carabidae with a key to the tribes, pp 209-291
in Erwin, T. L., Ball, G. E., Whitchead, D. R. and Halpern, A. L. {(eds), Carabid Beetles: Their

Evolution, Natural History and Classification. W. Junk: The Hague.

The diagnostic description, which uses only characters not already used in the identification,
distinguishes the taxon in at least one respect from all the other taxa.

E Diagnose H=l
File Edit Window
CARABIDAE (major part)
Number of antennal segments four.
Abdominal tergum 9 with paired processes or urogomphi.
Abdominal tergum 9 completely dorsal.

Number of segments in mesothoracic leg six including pretarsus (claw or claws).
Gula absent.
Diagnostic level 1 attained.

If the identification seems to be wrong, you can increase the ‘error tolerance’. (This is also appropriate if
the specimen does not match any of the taxa in the data.) Let us suppose that the specimen has two
antennal segments. This contradicts the first attribute in the diagnostic description.

E;ji — ] @ NO % Remaining Taxa (1]
AR o o

Set the error tolerance to 1.

Set E
Enter value of TOLERANCE

|1

0K I Cancel
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This brings back into contention all taxa differing in only one respect from the specimen. The
‘Remaining Taxa’ pane shows, in parentheses, the number of differences between each taxon and the
specimen. You can then proceed with the identification as before.

Click on the character ‘number of antennal segments’.

INTKEY : Beetle Larvae of the World (=1 E3
File WWindow Help
x
Best Characters [129) A |.|@ﬂgﬂ Remaining Taxa [16) g@ﬂ
[humber of segments in maxillary palp ~| {ll0) CARABIDAE [major part) -
[lnumber of antennal seqments . (1] Sosylus (first instar) BOTHRIDERI
hypostomal rods [presence] "% (1] BRACHYPSECTRIDAE
abdominal terqgum 9 [whether extending onto ventral surface] (1] Sphallomorpha CARABIDAE
labrum [attachment] (1] Corylophinae [major part] CORYL(
number of seqments in labial palp (1] Sericoderinae CORYLOPHIDAE
abdominal tergum 39 [whether with paired processes or urogomphi] (1] DYTISCIDAE
mandibular mola [presence] (1] GYRINIDAE
rontoclypeal suture [presence) (1] LATRIDIIDAE
number of segments in mesothoracic leg [whether 6] (1] LUCANIDAE
ligula [relative length) (1] MELOIDAE ffirst instar - triungulin] =
mentum, postmentum or labial plate [degree of freedom) =l | »
Used Characters [4) Eliminated Taxa [374)
ratio of antennal length to head width more than 0.50 (2] AGYRTIDAE i‘
entral mouthparts strongly protracted (2] AMPHIZOIDAE
maxilla with articulated galea and fixed lacinia; or with articulated galt [|[2) Cotes ANTHICIDAE
horacic spiracles annular (2] CANTHARIDAE
[2] Brachininae [late instar] CARABID,
[2) Cicindelinae CARABIDAE Jﬂ
| I 2l | 4

Press the ‘Notes’ button to display information about interpreting the character. Then select ‘two’, and
Press ‘OK’

Number of antennal segments

File Edit Window

Mistakes ean be made when counting the number of antennal segments i a larva. The antenna is
often borne on a membranous prominence which may be mistaken for a basal segment. Also the
penultimate segment in beetle antennae bears a large sensory structure known as a “sensorium’ (see
‘sensorium’ characters), which may be mistaken for a terminal segment when the true terminal
segment is absent or fused to that preceding it. Both the basal membrane and the sensorium differ
from a true segment in lacking pigmentation, setac or sensilla. In some groups of weevils
{Curculionoidea), the antenna consists of 2 membranous elevation (usually accompanied by a few
setae and sensilla and a sensorium); this is considered to be 1-segmented.




8 M. J. Dallwitz

Click on the character ‘body (whether disc-like)’ (30th in the list).

File WWindow Help
X
|B'3smr""a':""S (88) ] =] ) ~] Of #4] Remaining Taxa (4 00 &

labial palps [degree of separation) | ll1) Sosylus ffirst instar) BOTHRIDERID:

mesal surface of mandibular base [whether simple) (1] BRACHYPSECTRIDAE
geographic distribution [whether including New Zealand)] (1] CARABIDAE [major part]

ratio of length of abdomen [without appendages] to length of thorax (1] Sericoderinae CORYLOPHIDAE
number of setae on pretarsus J

prostheca [type]

abdominal terqgum 9 [whether with pits between urogomphi]
body [whether disc-like]
rontal arms [presence)
number of segments in mesothoracic leg
hypopharyngeal sclerome

gula [presence, length-width ratio) = | |
Used Characters [5) |Eliminated Taxa [386]
ratio of antennal length to head width more than 0.50 (2] Lebiini [late instar] CARABIDAE =
entral mouthparts strongly protracted (2] Sphallomorpha CARABIDAE
maxilla with articulated galea and fixed lacinia; or with articulated gale ||[2] Spondylidinae CERAMBYY CIDAE
horacic spiracles annular (2] Cerambycinae CERAMBY CIDAE
number of antennal segments two [2] Lamiinae CERAMBYCIDAE
(2] Lepturinae CERAMBYCIDAE Jﬂ
J | o T
Select ‘broadly ovate, strongly flattened and disc-like’, and press ‘OK’.
Select state or states =] E3
Window

1. not broadly ovate and strongly flattened [not illustrated)

|2 broadly ovate, strongly flattened and disclike
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The tentative identification is now BRACHYPSECTRIDAE. This should be checked against a
description or illustration, as before.

INTKEY : Beetle Larvae of the World M= E
File Window Help
k2

Best Characters [D) @l =| .lglilglﬂl |Fh:maining Taxa [1] ol Ql %l

(1] BRACHYPSECTRIDAE

Identification complete.

Help |

4] | i

Used Characters [6) Eliminated Taxa [389]

ratio of antennal length to head width more than 0.50 (2] Sosylus [first instar] BOTHRIDER~

entral mouthparts strongly protracted (2] CARABIDAE [major part]

maxilla with articulated galea and fixed lacinia; or with articulated gale [[[2] Corylophinae [major parf] CORYL!

horacic spiracles annular (2] Bypobiini Corylophinae CORYLOF
number of antennal segments two (2] Sericoderinae CORYLOPHIDAE
body broadly ovate, strongly flattened and disc-like (2] DISCOLOMATIDAE -
Ll | o |l ool

BRACHYPSECTRIDAE: Brachypsectra (O] =]

Window

Brachypsectra sp.

Notes |
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H Describe =] E3
File Edit Window

BRACHYPSECTRIDAE
Polyphaga: Elateriformia.

Brachypsectra has been recorded from Western North America, India, Malaysia and
northwestern Australia.

Brachypsectra larvae live under stones or loose bark or in rock crevices and are ambush
predators of spiders or other small arthropods, which they pin between the flexible head and "tail”
spine and pierce with their perforate mandibles.

References

Béving, A. G. and Craighead, F. C. (1931). An illustrated synopsis of the principal larval forms of
the order Coleoptera. Entomologica Americana (New Series) 1: 1-351, 125 pls.

Lawrence, J. F. (1991). Brachypsectridae (Cantharoidea), pp 421-422 in Stehr, F. W. (ed.),

Immature Insects. Vol. II. Kendall Hunt: Dubuque, Iowa.

B Diagnose =] E3
File Edit Window
BRACHYPSECTRIDAE
Cardines or maxillary bases completely fused or combined with labium to form single plate.
Nutnber of segments in maxillary palp four.
Frontoclypeal suture absent or vaguely indicated.
Diagnostic level 1 attained.

The differences between this taxon and the specimen can be found by pressing the appropriate button.

| =l e O “ |Flemaining Taxa [1]
Differences between the specimen and the remaining or selected taxa)DAE
|

Notice that 3 differences are shown, whereas the ‘Remaining Taxa’ window indicated 1 difference. This
is because attributes with any states in common, as in the first and third differences below, are not
regarded as mismatches in the identification procedure.

If the discrepancy is due to your own error, it is worthwhile re-examining the character in question, with
a view to improving your interpretation of it. If the discrepancy seems to be due to an error in the data,
the authors would appreciate your feedback.

H Differences M= E
File Edit Window
Number of antennal segments
Specimen
two
BRACHYPSECTRIDAE
two; or three
Ventral mouthparts
Specimen
strongly protracted
BRACHYPSECTRIDAE
retracted
Maxilla
Specimen
with articulated galea and fixed lacinia; or with articulated galea and lacinia
BRACHYPSECTRIDAE

with articulated galea and fixed lacinia
3 differences.
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To start a new identification, click on the ‘Restart identification’ button.

= | @ = gﬂllﬂemaining Taxa (1)

Restart identification "[1] BRACHYPSECTRIDAE

Reference

The data used in this example are from: J. F. Lawrence, A. M. Hastings, M. J. Dallwitz, T. A. Paine and
E. J. Zurcher. 1999. ‘Beetle Larvae of the World: Descriptions, [llustrations, Identification, and
Information Retrieval for Families and Sub-families.” CD-ROM, Version 1.1 for MS-Windows. (CSIRO
Publishing: Melbourne.)

The CD contains an earlier version of Intkey, but the latest version, available at http://delta-intkey.com,
can be used with the CD.
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