Exploring the threatened aquatic insect biodiversity of the Canary
Islands
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STUDY AREA: KEY FACTORS

Origin: formed in the

past 20 million years

by volcanic eruptions:
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Relative isolation:
never in physical
contact with the

continents
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Subtropical climate:
warm temperatures
and low seasonal
variation

Relict Laurel forests:
wet north-east wind
circulation system
forms “sea of clouds”




WHAT ABOUT FRESHWATER BODIES IN THE CANARY ISLANDS?

Barranco Juan Dana (Tenerife) Barranco Iglieste (Tenerife)  Barranco el Cedro (La Gomera) Barranco Verduras de Alfonso
(La Palma)

Dry Disconnected pools Permanent flow



MAIN THREATS

Precip. Pot. Evap. Real Evap. Annual runoff

10

-20

ik H‘

a0
I
o

-40
|

-a0
|

-60
|

2010-40 2040-70 2070-00 2010-40 2040-70 2070-00 2010-40 2040-70 207000 2010-40 2040-70 2070-00
Periodos de impacto’ rango y media para RCP 4.5 (circulo) y RCP 8.5 (cuadrado)

Climate change: decrease Increased
Permeability of the volcanic High pressure on water resources: in precipitation and .
soils Agriculture + Tourism + Urbanization increment in temperature Severlty and
duration of

Water Framework Directive & Hydrological Plans ‘ No Epicontinental waters of significant the dry
WED Canarv Islands extension are identifed in Canary Islands !!!! .
(WFD) ( y ) period




FRESHWATER BIODIVERSITY IN THE CANARY ISLANDS: CHARACTERISTICS
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Elmidae (Coleoptera)

Plecoptera

Mixture of endemic and non-endemic species (with distributions in Mediterranean and African regions)

First general inventory at the community level (Malmqvist et al., 1993; 1995) = 171 species

The most recent works (Luderitz et al 2016; Vidana, 2020)= 78 species (without considering the Diptera order)
with approximately 30% endemic species

High level of endemisms in: Diptera (45 species), Coleoptera (18 species), Trichoptera
(10 species)
Recorded genetic sequences of endemic species: Diptera:(3/45),
Trichoptera: (1/10), Coleoptera: (12/18) Source: (Data base BIOCAN)




OBJECTIVES

Update basic information on the taxonomic, genetic diversity and distribution of
aquatic insects in Canary Islands (Tenerife, La Palma y La Gomera)

Determine the vulnerability of species to global climate change in Canary Islands

ldentify the priority zones for the conservation of the biodiversity of aquatic
Insects
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METHODS
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38 sampling sites:
Tenerife: 14 La Palma: 13 La Gomera: 11

com;“ | 3 samplings: November 2022, May 2023, November 2023



METHODS: HYDROLOGICAL CHARACTERIZATION

wikilac

Explora

Google Earth

k Senderism

La Palma: La Caldera de Taburiente-Mirador de
los Brecitos-Hoyo Verde-Cascada de Colores-
Parquing de la Vina

Conductivity and temperature data logger - ' » ,
(HOBOs) Online information: Wikiloc, Google Earth, Street View  pormanence of-

Mf : flow

Mp: disconnected
pools

Md: dry

Interviews to local people and : S q
stakeholders (National Park rangers) R



METHODS: SAMPLING

SAMPLING OF AQUATIC STATES (LARVAE, SAMPLING OF AERIAL ADULTS
PUPAE, SOME ADULTS) TR TS N

)

Sorting and preservation of specimens

Butterfly net



RESULTS: TAXONOMIC BIODIVERSITY

12 orders

58 families

119 genera

96 species

97 morphospecies

Dicranomyia sp.

Atrichopogon sp. Oxycera sp.
Chironomidae  Hydrachnidia (Ceratopogonidae) (Stratiomyidae) (Limoniidae)
Groups with undescribed larvae to species level:

Tanomically complex groups: ...still working
Mainly endemic Diptera!!!

Trichoptera: 15 recorded species
(db BIOCAN)

BIOACUANA/CONACAN: 13 species

Oecetis canariensis (?) Lepidostoma tenerifensis Polycentropus tenerifensis Wormaldia taganana
(Leptoceridae) (Lepidostomatidae) (Polycentropodidae) (Philopotamidae)



RESULTS: UPDATE DISTRIBUTION

First record to
genera level
for all Canary

Islands

Also, other 15 genera Pelina sp. Saetheria sp. Phqenops?ctm SP-
(Chironomidae, Psychodidae (Ephydridae) in (Chironomidae) in (Chironomidae) in
and Dugesiidae) recorded for Tenerife La Palma La Palma

the first time in another
different canary island.

First record to
species level -

u "

Macropelopia nebulosa
(Diptera: Chironomidae):
in La Palma and La Gomera

Helobdella stagnalis
(Hirudinea: Glossiphoniidae):
in La Gomera

Agabus conspersus
(Coleoptera: Dytiscidae)
in La Gomera



784 specimens (87% success rate)

Barcode sequences for

154 species/morphosps (98% success rate)

DNA EXTRACTION
(BARCODING) cox1

fragment

GENETIC BIODIVERSITY

901 specimens

RESULTS
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RESULTS: GENETIC BIODIVERSITY

(158 species/morphosps)

Genetic divergence (3%)

Molecular

species (178 molecular entities)

Cryptic

delimitation

o

LacAtr LG_CONGO1_Cod110_Assembly consensus_sequence

LacAtr_LP_BIOP03_Cod104_Assembly_consensus_sequence
LacAtr_LP_BIOP06_Cod112_Assembly_consensus_sequence
LacAtr_LP_CONP02_Cod111_Assembly consensus_sequence
LacAtr_LP_BIOP05_Cod106_Assembly_consensus_sequence
LacAtr_LP_BIOP05_Cod105_Assembly_consensus_sequence

LacAtr_TF_BIOT01_Cod107_Assembly_consensus_sequence
LacAtr_TF_BIOT06_Cod109_Assembly_consensus_sequence
LacAtr_TF_BIOT06_Cod108_Assembly_consensus_sequence

Linaje 1 LA GOMERA

Linaje 2 LA PALMA

Linaje 3 TENERIFE

B) —1
—

MesAsp_LG_BIOG02_Cod421_Assembly_consensus_sequence

MesAsp_LG_CONGO01_Cod424_Assembly consensus_sequence
MesAsp_TF_CONTO01_Cod425_Assembly_consensus_sequence
MesAsp_TF_CONT03_Cod428_Assembly_consensus_sequence
MesAsp_TF_CONTO01_Cod426_Assembly_consensus_sequence

MesAsp_LP_BIOP01_Cod415_Assembly_consensus_sequence
MesAsp_LP_BIOP04_Cod418_Assembly_consensus_sequence
MesAsp_LP_BIOP04_Cod419_Assembly_consensus_sequence
MesAsp_LP_BIOP04_Cod417_Assembly_consensus_sequence
MesAsp_LP_CONPO01_Cod429_Assembly_consensus_sequence
MesAsp_LP_CONPO01_Cod430_Assembly_consensus_sequence

Linaje | LA GOMERA
+ TENERIFE

Linaje 2 LA PALMA

species!!

Laccobius atroscephalus (Hydrophilidae)




RESULTS: DIFFERENCES BETWEEN COMMUNTIES

Spring Vs Autumn m Spring == Autumn

ANOSIM: statistic R: 0.0009325

Tenerife Vs La Palma m Tenerife* La Palma * La Gomera

Vs La Gomera

Variation partitioning

Hydrological var.

Physicochemical var.

als = 0.366

Values <0 not shown

Explained
variance

Shannon
Diversity
40.9%

Shannon
Diversity
52.3%

ANOSIM: statistic R: 0.2956

Linear Mixed Model

Fixed effects + Random effects

Physicochemical
var. 26.7%

+

Hydrological var.

20.8%

s

Islands
14.2%

Islands
31.5%




RESULTS: SPECIES VULNERABILITY

BIOACUANA/CONACAN
Distribution based Score

CATEGORY SCORE
Final

ope > 40 % Sampling Sites
, , | Vulnerability .
Endemic species of more than one Macaronesian 2 > 20-40 % Sampling Sites 2

archipelago (Canary, Azores, C. Verde) chre 0 T Sl s 3

Insular Endemicity based Score

CATEGORY SCORE

Non-endemic species from Macaronesia region

Endemic species at least in 2 or 3 Canary Islands 3 X

<10 % Sampling Sites 4

Reproductive cycles /year score

Endemic species in 1 Canary Island

Reproduction score

Ecological and Biological Resistance form score Dispersal strategy score
Traits based Score Respiration score Female wing length (mm) score
13 Traits Feeding habits score Fecundity score

Current velocity score Altitude score

Temperature score Microhabitat specialist score

Life cycle duration score



RESULTS: SPECIES VULNERABILITY

Lepidostoma tenerifensis

Trait-based SCORE

4.0

3.0

2.0

1.0
Insular endemicity Bioacuana-Conacan
SCORE Distribution SCORE

FINAL SCORE: 3.5

Rhipidogammarus gomeranus

Trait-based SCORE

4.0

3.0

2.0

1.0
Insular endemicity Bioacuana-Conacan
SCORE Distribution SCORE

FINAL SCORE: 3.3

Mesophylax aspersus canariensis

Trait-based SCORE

4.0

3.0

2.0

1.0
Insular endemicity Bioacuana-Conacan
SCORE Distribution SCORE

FINAL SCORE: 2.2

Hydropsyche maroccana

Trait-based SCORE

4.0

3.0

2.0

1.0
Insular endemicity Bioacuana-Conacan
SCORE Distribution SCORE

FINAL SCORE: 1.8



RESULTS: CONSERVATION

conservation solutions

% MARXAN SITES SELECTION FREQUENCY
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RESULTS: CONSERVATION

HYDROLOGICAL VARIABLES ‘ SITES SELECTION FREQUENCY - PHYSICOCHEMICAL VARIABLES

Importancia de las Variables

Mf : Flow

K.ppm
Si.ppm
P.ppm
Sulfatos.ppm
pH

Ca.ppm
Mf.obs
Na.ppm
Oxygen..mg.l.

Variable

Conductivity
CE.MicroS.cm
MaxDur
Carbonatos.ppm
Mag.ppm
ppm.NO3.
Md.enc

Cu.ppm

Md.obs

(=]
[&]
=]
=

600
Importancia

w
Qo
o
—_
(=]
=]
(=]




BBVA

MINISTERIO

PARA LATRANSICION ECOLOGICA
Y EL RETO DEMOGRAFICO

ORGANISMO
AUTONOMO
PARQUES

NACIONALES

ia@®®

RESEARCH
3 GROUP
Freshwaler Ecology, Hudrolooy & Management

Bl (JMIVERSITAT=:
BARCELONA

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA

Royal
Botanic Garden
Edinburgh

®
E
:
2

Institute
of Agrifood Research
and Technology



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19

