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Abstract

Information systems like Xper3 and Fulgoromorpha Lists On the Web (FLOW) play a
crucial role in managing and using biological data. These platforms store extensive
collections of normalized data and structured taxonomic descriptions. By using controlled
terminologies, they standardize the vocabulary, significantly enhancing the processes of
identification, description, and comparison of various taxa. The massive assemblages of
data hosted in these repositories could be reused to generate texts in natural languages
automatically. The most immediate goal is to produce, from these information systems,
more accessible and user-friendly displays in the form of taxon summary pages.

This automated production of textual outputs is a great addition that can be continuously
updated as the databases evolve. Can structured data be reused to provide better
species pages and to ensure updating if the data evolves? Will Al assist in this process,
or will specific computing be needed? To address these questions, multiple possible
approaches have been identified.

The most basic level of this process involves converting a single line from a taxon-by-
character matrix into text that resembles natural language, similar to the descriptions
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found in botanical or zoological guides. The primary goal is to move beyond the rigid
format of matrix lines or lists of characteristics (such as characters and states) of a
species, and instead generate a coherent, easy-to-read paragraph intended for human
eyes.

To achieve this objective, a first solution is given by Descrxp, a tool currently developed in
conjunction with Xper. The user specifies the desired key outline for the output, and
Descrxp fills this canvas using the database contents. While this approach is highly
reliable and adaptable to various contexts, its drawback is being labor-intensive, and

requiring significant human input and oversight (Fig. 1).

"Coxite *;
if var 65 match 1 andnot var 65 match 2 and var 66 match 1
andnot var 66 match 2 then
"with no setae. *;
else
“with *; mod65; " row and *; mod66; " tufts of seta.
endif
"Style with *; mod76; " spines ;
if var75 match 2 andnot var75 match 1 then "and a terminal
seta.”,
else "and no terminal seta.\n";
endif

if var 46 match 1 andnot var 46 match 3 then
*Small genital pump ";
else
if var 46 match 14 andnot var 46 match 12 then
"Large genital pump *;
else
"Genital pump "
endif
endif,
"with "

Coxite with one row and one or two tufts of seta. Style
with five spines and no terminal seta.

Genital pump with filaments straight or curved, tips not
modified.

Coxite with no setae. Style with four spines and no
terminal seta.

Genital pump with filaments straight or curved, tips with
modification (dilated - clubbed or spoon-shaped).

Coxite with none or one row and none tufts of seta. Style
with four spines and no terminal seta.

Genital pump with striated filaments twisted or spiralled,
tips not modified.

if var 53 match 2 then "striated "; endif L
*filaments "; mod50; ", tips "
if var 51 match 1 then "not modified” else mod51; endif; ". "

Figure 1.

On the left, a key outline defining how to describe the male genitalia (case of an Xper3
database on phlebotomine sandflies, Diptera). On the right, three text descriptions generated
from this template, based on data from three different species.

The second solution uses Al. Data on well-known taxa, and on more obscure taxa have
been tested with ChatGPT 3.5 or 4.0. ChatGPT succeeds well at generating natural
language descriptions for well-known taxa (Fig. 2), providing text that appears accurate
and coherent due to the extensive information available online for these groups.

However, when it comes to more obscure taxa, less represented on the internet, the
results can be more inconsistent and unpredictable (Fig. 3). This variability can be
explained by the quality of the data the model has been trained on, which is significantly
richer for well-known species. Consequently, for lesser-known groups, the generated
descriptions may lack the precision and reliability seen with more familiar taxa.

However, if more careful attention is given to the output of chatGPT (Fig. 4), it is possible
to notice that the Al filled part of the description with inaccurate characters. Due to its
inability to recognize specific scientific terminology, and to process hierarchical
information, chatGPT ends up producing an over-generalized and redundant
description.
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Usmg the foIIowmg data SheEtv prowde a Pinus cembra, communément appelé pin cembro, est une espéce
description of Pinus cembra, in flora-style: de conifére appartenant a la famille des Pinacées. Ses
caractéristiques distinctives comprennent des aiguilles disposées
en faisceaux de cinq, mesurant de 5 a 10 cm de long, et affichant
. . i une couleur variant du vert-bleu au vert. Contrairement a certains
. lm.m“..:.;“w f,l,"; a10cm coniféres, les aiguilles du pin cembro ne présentent pas de
* Couteur des aiguilies vert-bleu ; vert ' vrillement et sont douces au toucher, dépourvues de tout caractére
* Vrillement des aiguilles ' : t
« Consistance des aiguilles molles et non piquantes prquant.
. des rameaux jeunes vert :
+Alpect de e suriace des ramems jenes i Les rameaux jeunes arborent une teinte verte mate et une surface
« Forme générale des bourgeons cylinanque ' pubescente. Les bourgeons cylindriques se terminent par une
+ Forme de fextrémite des bourgeons. pontue : i 5 i
< Fomie glosiete das SOres S ] pointe acérée. Les cones de forme ovoide mesurent généralement
« Pédoncule des cones absent ; présent et minime | de 5 a 8 cm de long et peuvent étre dépourvus de pédoncule ou
= Longueur des canes deSagcm : présenter un pédoncule minime. Leur couleur brune contraste avec
+ Couleur des écussons brun N 2 P . P
« Aspect de la surface des ecussons mat H la surface matte des écussons, et leur symétrie est dissymétrique.
* Symétrie du cone dissymétrique H
e . S104l5mm : Les graines, longues de 10 4 15 mm, ne possédent pas d'aile. Sur
+ Couleur du rhytidome jeune gris ; vent ! les spécimens jeunes, le rhytidome affiche une teinte grise, tandis
--tAsectAuTyldome Age. .. PV it que sur les individus plus agés, il devient verdatre et présente une
(Order provided to ChatGpT 3.5) surface crevassée.
(Text generated by chatGPT 3.5)
Figure 2.

On data related to common species (e.g., in Pinus), ChatGPT produces satisfactory texts
(input on the left, output on the right).

Conannulofungia orn
@  Conannulofungia

Cup shapes

o Cylindrical-conical The outer wall is well-defined, featuring uniform-sized, simple pores arranged

in straight rows without subdivision, with 2 or more rows of pores per

Shape of cup bulges intersept. The inner wall is also well-defined, with simple perforations,

# Nons specifically pores, and the presence of annuli, but lacking additional sheaths
Number of walls or external plates. The intervallum contains finely porous septa that are

.2 completely multiperforate, synapticula distributed randomly, and smooth-

rimmed, S-shaped carcass external plates that project upwardly. The

Structure of outer carcass wall (OW/SW)
intervallum also exhibits a cone-in-cone interlocking of successive annuli and

* Carcass wall well defined

shows branching by i ivisions with a t dularity

Structure of inner carcass wall (IW) i,

 Carcass wall well defined
Type of habitus . ja is found in China. Stratigraphically, it spans

« Soltary the Atdabanian and Botoman stages.

* Modular
Type of modularity

« Branching by longitudinal subdivisions ® Conannulofungia

« Catenulate

The outer wallis characterized by simple pores that are uniform in size and
arranged in straight rows without subdivision, with 2 or more rows of pores.

Structure of central Cavity (or internal if one wall)

o Em, f
i per intersept. The inner wallis defined by the presence of S-shaped external
Type of carcass perforations: outer wall or single wall (OW/SW) plates that project upwardly, with annuli interlocking in a cone-in-cone pattern
* Pores and smooth rims. The it ins finely porous,

Shape of carcass perforations openings (OW/SW) septa, with synapticulae present and no tabulae or thorny corolla. The main
intervallar structures consist of vertical intervallar structures and their links,

« Simple only
without additional sheaths or microporous layers.
Size of carcass pores (OW/SW)
« Uniform size i C jia is found in China. i i it spans
Repartition of carcass pores (OW/SW) the Atdabanian and Botoman stages.

« Homogeneous repartition

Figure 3.

Example with a database on Archaeocyatha (A) Genus sheet from Xper3 (B) Description
generated by chatGPT 4.0 based on a knowledge base whose data are structured with
several levels of dependencies (C) Description generated by chatGPT 4.0 based on a
knowledge base whose data have a minimal hierarchical structure.

To go further, it would be possible to use a comparison between taxa to produce a text
that highlights the remarkable features of a taxon. Moreover, it could be interesting to try
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and synthesize several lines of the initial matrix to extract generalized descriptions of
groups of taxa, such as the description of a genus based on its included species.

®  Conannulofungia

The outer wall is characterized by simple pores that are uniform in size and
arranged in straight rows without subdivision, with 2 or more rows of pores
per intersept. The inner wall is defined by the presence of S-shaped external
plates that project upwardly, with annuli interlocking in a cone-in-cone pattern
and smooth rims. The intervallum contains finely porous, multiperforate
septa, nd no tabulae or thorny corolla. The main
intervallar structures consist of vertical intervallar structures and their links,
without additional sheaths or microporous layers.

Geographically, Conannulofungia is found in China. Stratigraphically, it spans

the Atdabanian and Botoman stages

Figure 4.

Superfamily
BRONCHOCYATHOIDEA
R. Bedford & J. Bedford, 1936

[nom. transl. ZywuraiEv in VORONOVA & others, 1987, p- 20, ex Broncho-
cyathidae R. BEDFORD & J. BEDFORD, 1936, p. 25) [=Ajacicyathoidea R.
BEDFORD & J. BEDFORD, 1939, p. 73, nom. correct. Disrense & Kause, 1986,
p. 242, pro Ajacicyathacea ZHURAVLEVA, 1960b, p. 106, nom. transl. ex Ajacicy-
athidac R. Bepror & J. BEDFORD, 1939, p. 73; =Nochoroicyathacea Ziturav-
LEVA in VOLOGDIN, 1956, p. 879, nom. transl. Ziuravieva, 1960b, p. 198, ex
Nochoroicyathidae ZHURAVLEVA in VOLOGOIN, 1956, p. 879 =Irinacyathacea
ZuURAVLEVA in DESRENNE, 1972, p. 174, nom. neg; =Aldanocyathacea Za-
DOROZHNAYA, OSADCHAYA, & RePINA, 1973, p. 129, nom. transl. KORSHUNOV,
19834, p. 96, ex Aldanocyathinac ZADOROZHNAYA, OSADCHAYA, & REPINA,
1973, p. 129; =lrinaccyathacea ZHURAVLEVA in ZHuravLEVA & ELkixa, 1974,
p. 44; =Incssocyathacea ZHURAVLEVA in ZHURAVLEVA & ELkixa, 1974, p. 45)

Outer wall with simple pores. lower
Cambrian (Tom.1-T0y.2).

[..]

Conannulofungia YuaN in YUaN & ZHaNG, 1980,
p. 383 [*C. jinshaensis; OD; holotype, YuaN
& ZHANG, 1980, pl. 2,1a—f, NIGP 51288,
Nanjing]. Inner wall with one pore row per
intersept and upwardly projecting, S-shaped
annuli linked to septa by ribs; septa completely
porous, lower Cambrian
(Bot.1-Bot.2): South China. Fic. 17,1a-c.
*C. jinshaensis, Minxinsi (Minghsingssu)
Formation, Botoman, Yankong, Guizhou,
China; a—b, holotype, NIGP 51288; 4, trans-
verse section, X4; b, longitudinal section near
inner wall, X4 (Yuan & Zhang, 1980); ¢, spec-
imen MNHN M85006, longitudinal section
near inner wall, X8 (Debrenne, Zhuravlev, &
Kruse, 2002).

On the left: same description generated with chatGPT 4.0 as Fig. 3C. On the right the
description from the reference treatise (Debrenne et al. 2012). Equivalent structures are
denoted by the same colors. The red part is a random add-on.

Using data from FLOW, Fishbase, and Xper3, the French ACDC (Counterfactual Learning
for Controlled Data-to-text) project is creating a variety of text outputs. These range from
"fill-in-the-blank" canvas to fully Al-generated content, utilizing data matrices derived from
these pilot databases.
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