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Introduction

With currently over 1800 described species, Pholcidae are among the most species rich spider
families. Most of this diversity is concentrated in tropical and subtropical regions, where these
spiders occupy widerange of diferent microhabitats including the leaf litter, large sheltered spaces
among rocks and logand the undersides of live leaves.

Much progress has been made over the last twenty years about the systematics and biology of these
spiders. More than 200 speeshave beerdescribed sincthe year2000, and the latest molecular
phylogeny is with 600 species the largest of any single spider fafalyy natural history aspects

have been studigin some detail, such as genital mechangexual dimorphisngvolution of egg

size and number, evolutionary microhabitat shifts, and egg parasftismv.pholcidae.dg.



http://www.pholcidae.de/
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The tropical Andean countries apessiblyamong the most species rich regions as far as Pholcidae
are concernedyet the pholcid fauna of this area is very poorly known. In Ecuador, only 14 species
have previouslypeenrecorded based on a published total ohly 59 specimens. Some of these
species must actually be considered as unknown, suclwaspecies describeith 1971 based on
specimens imported to Germany with bananas originating from Ecuador. The descriptions have no
illustrations; the types are lost; and tlexacttype localities are unknown.

Within the wider goal of providing @mprehensivealescription otthe tropical Andean fauna, our

aim of the first collecting expedition isep-Oct. 2021was an overview ahe pholcid fauna of
mainland Ecuador. The specific aim was to visit as many localities as possible in a wide range of
ecoregions rather than to exdustively samplall the species of a few localitieSor the future, he

plan is to complement the results with thosearie ortwo further collecting trips planned for the
next yeargsee also Prospects below)

Results

We visited a total 088 localities (Table 1)and collected28adult specimens that are tentatively

assigned t®9 morphospecies. Of thes®9 morphospeciest2 havein the meantimebeen supported

by CO1 barcodes, sodlspeciesiumberis preliminary but probably close to realitiyess ceain is

GKS ydzYoSNJI 2F ySg aLISOASad {2YS 2F (KS W{iy26yQ
identify (see above), and in a few cases types to baamined However, it seems very likely that

the number of new specids approximatel\63 (i.e., ~91% of the collected specieglven ¢ss certain

are some of the generic assignmenitbese problematigeneric assignments will require

phylogenetic analyses and the inclusion of taxa from neighboring Colombia and Peru.

Of the 63 new species the largeajority (~50)is represented my males and femalasufficient

guantity to allow and justify formal description. Nine species are represented by only one sex. These
will not be formally described unless the other sex is found in a future expeditions@rdpecies

(i.e, 9% of the total) are represented by singletons, which is much less than is usual in tropical
arthropod surveg (32% on average; Coddington et al. 200@ps://doi.org/10.1111/].1365
2656.2009.01525)x

1 357 9 111315171921232527293133353739414345474951535557596163

Adult males and females of the 63 new species collected during this trip.
A first rough analysis of the results revealed several interesting aspects that warrant further study:
Regional differentiation At the level of gnera, there is a fairly clear distinction between Pacific,

Andean, and Amazonian taxa. For example, the gétadisimusthat is species rich in Central
America and the Caribbean is restricted to the Pacific side; the dgemawulas an Andean genus,

ax


https://doi.org/10.1111/j.1365-2656.2009.01525.x
https://doi.org/10.1111/j.1365-2656.2009.01525.x
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ranging from Argentina to Venezuela and Trinidad, and apparently absent from Brazjerus
Mesabolivaiis anAmazonian gews, reaching the Andes biarely evercrossing them.

Modisimus

Priscula

Examples of regional differentiation. Pacific taxa in Ecuador tend to leéatdonships with Central American
taxa (e.g.Modisimug; some Andean taxa are Andean endemics (Puisculd; and Amazonian taxa tend to be
related with endemic South American lowland taxa (eMesabolivay.

Species richnes3he numbers of speciege collectedper site arenot necessarily close to the true
numbers of species presehecauseour aim at this trip was not an exhaustive collection of all
species. Well preserved South American tropical lowland forests usually contain ard2nepécies
of Pholcidae. Ouaveragewas only 28 species per localityyut this is alsalue tosome arid and/or
non-forestedhigh alttude sites someof which contaied only one specieslhe Eastern Andean
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slopes appear particularly species rich, but well presefeegists on the Pacific side (e.g., Jama
Coaque) are equally diverse.

QO B NW R Uy N 0 W

12345678 91011121314151617181920212223242526272829303132333435363738

Number of species collected at each of ti&vasited localities.

Left. Map of new collecting sites with species per locaRight Map of new collecting sites with numbers of
new species not found at any other site.

Endemism At 240f the 38localities we found one or more new species that we did not find at any
other locality. This may be interpreted as a first rough indicatioa leighlevel of endemismHigh
altitude localites often have few species, but many of these seem to be small range endemics.

Altitude. We did not find a clear trend regarding the relationships between altitude and species
richness and between altitude and endemigur attempt to break the current tilude record for
Pholcidae (4450 m; Argentina) failed. We collected on Mt. Chimborazo at 4800 m and found a
surprising diversity of spiders, but no Pholcidae.
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Number of species per loalityy altitude of locality. Therevas no obvious trend for higheitesto be less
diverse.

Troglomorphism A first troglomorphic representative of the genBgsculavas collected in the Rio
Anzu cavedt has smaller eyes, longkygs, less pigmentation, and fewer eggs.

“
L

. ! : e - . 4 .
The $ightly troglomorphicPrisculaEcu57 sp.nfrom Anzu Caves arftbr comparison) theepigeanPriscula
Ecw2 sp.nfrom Anzu forest.

Relatives of Galapagos pholcida study in progress deals with the geMistagoniaon the
Galapagosslands and with the origin of the blind cax@pecies irGalapgoslava tubesAt several
localities along the Pacific coast of mainland Ecuador we collected a nevdiitedlingMetagonia
species that appears closely related to the Galapagos species.

Al A T R e . & W
Possibly clodg related MetagoniaEcul8 sp.n. from mainland&ador and the epigealMetagoniaGal3 sp.n.
from Galapagos.
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The male humps dflecolaesthus Males in the genulslecolaesthusre often characterized by a

KdzYLJ 2NJ WAYFEFGA2YyQ 2F GKS OF NI LI OS® ¢KAa KdzYL) A
soYS YIFtSa Ay I LRLJz FGA2Y FLILISEN Wy2NXYIFfQ 6KAES
been suspected that this structure is positively allometric, suggesting sexual selection, but sufficiently

large samples have never been collected to test We.collected a fairly large sample of a new

species . Ecu60;19 males), which should be sufficient to reveal positive allomépiesent.

¢CKNBS YIfSa 2F aSO2flSaiKdza 90dzcn alLlyd FNRBY ! yidz F2N

Eggparasitism Even though female pholcids carry their eggs in their chelicerae, some parasitoid
wasps have managed to take advantage of the lackdefrsesilk barrier and circumvent the direct
protection by the female spider. We found the first casésgg parasitism in the geneBoconita
Metagonia andPrisculaas well as second case ie genudviesabolivar A first attempt to DNA
barcode the wasps has failed.

; ! ; v

N ¢

X E 4
N

FemaleMesabolivarEcu87 sp.n with eg sac (partly parasitized) and eclosed aEsemablyBaeussp.)

Dimorphisms A recent review of sexual dimorphisms in Pholcidae has revealed more than 120
independent origins of a wide range of dimorphisms. Our new collections adds several new cases to
this list, both regarding coloration (exeitapy images below) and morphology.
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Sample of color dimorphic Pholcidae species. From top to botkdetagoniaEcu57 sp.h.Ota{v
PisaboaEcu59 sp.nCanaim& Ecub sp.n.

aloa pirg?);

Ecuador Pholcidae collections

The collection made during the 2021 tigpby far the largest on Ecuador Pholcidae known to us. Here
is a list of the collections currently known to us. This list is likely to miss some minor collections,
especially in Ecuador.

Collection # species # adult specimens
American Museum of Naturadistory, New York 3 8
California Academy of Sciences, San Francisco 4 9
United States National Museum, Washington 1 1
Field Museum of Natural History, Chicago 1 25
Museum of Comparative Zoology, Massachusetts 4 7
Dupérrécollection, Hamburg 39 293
HuberHerrera 2021 collection (ZFMKABIO) 69 828
adzaSS blrdidAz2ylrf RQIAA&AG2A 1 7
Zoological Research Museum Alexander Kodsugn 8 15

Total ~104 1193
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List of visited localities, sorted by Province

Province Locality Alt Lat Long
Azuay 0SUo6SSYy Ddzr @F ljdzAf |y 1100 -2,6640 -79,4450
Azuay 0SU6SSyYy DdzF @F ljdzA f |y 2400 -2,7060 -79,4350
Azuay Cajas N.P., eastern side of Laguna Llaviucu] 3160| -2,8425| -79,1440
Caiar S Zhud, ravine abe road 2960| -2,4790 -78,9978
Carchi 9f / KAOIf NRFIRSX WwWaAadd 2200 0,8322 -78,2252
Carchi 9f / KAOIf NRIFIRSX waAadd 1830 0,8303 -78,2102
Carchi near El Angel 3240 0,6178| -77,9261]
Chimborazo Chimborazo Reserv€arrell Refuge 4860| -1,4740) -78,8460
Chimlorazo Desierto de Palmira 3230| -2,0750, -78,7580
Guayas W Guayaquil, Cerro Blanco 140| -2,1740, -80,0220
Imbabura YSENI [ /2y OSLIOAs Yy Q| 1450 0,6030 -78,1440
Manabi between El Carmen and Pedernales 200( -0,0851| -79,6744
Manabi between Puerto Cayo and Jipijapa 490| -1,3370 -80,6593
Manabi E Manta, near road 60| -0,9676| -80,5619
Manabi Machalilla N.P. 50| -1,4890 -80,7800
Manabi near San Lorenz®aocheReserve 175| -1,0700 -80,8900
Manabi NW San Vicente, hill near road 30| -0,5570, -80,4260
Manabi SW Pdernales, road to Jarr@oaque Reserve 55| -0,0925 -80,1550
Manabi SW Pedernales, Jar@aque Reserve 400| -0,1190 -80,1240
ManabiGuayas | near Cruz de Guanabano 180| -1,7526/ -80,3812
Napo Antisana N.P. 2000| -0,6409| -77,8086
Napo Cuevas de Jumandi 680| -0,8749| -77,7904
Napo E Cotundo, Caverna Chikillu Elefante 760| -0,8431 -77,7787
Napo E Misahualli 390( -1,0930, -77,5560
Napo Gruta de Los Tayos, forest and cave 1620| -0,2200| -77,7370
Pastaza Cavernas del Anzu Forest Reserve 1200| -1,4110 -78,0460
Pichincha bSG6SSy {ly Wdzry I yR| 3160 -0,2966 -78,6486
Pichincha 0SU6SSY { Iy Wdzry | yH 1900 -0,2327| -78,7497
Pichincha Bosque Jerusalem 2300/ 0,0015| -78,3569
Pichincha La Union del Toachi, Otongachi forest 900| -0,3200 -78,9510
Pichincha PululahuaReserve 3060| 0,0222| -78,5021
Sucumbios between La Bonita and Santa Barbara 2720 0,6470 -77,4910
Sucumbios hill near Lumbaqui 810| 0,0349 -77,3106
Sucumbios near La Bonita 1870, 0,4740, -77,5580
Sucumbios near Santa Barbara 2720/ 0,6440 -77,5157
Tungurahua betweenBafios and Puyo, above Rio Verde | 1770 -1,3880| -78,3080
Tungurahua between Bafios and Puyo, N Rio Negro villaj 1390 -1,4002| -78,1915
Tungurahua S Bafios 2100| -1,4134] -78,4340
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Prospects

Shortterm goals A few small publicatiws will probably result quickly from the new material, e.g. on
the humps of Mecolaesthus, on the troglomorphic Priscula, on the relationships of Galapagos
taxa to mainland taxa, and on sexual dimorphisms.

Mid-term goals At least one further collecting eggition is planned for 2022 or 2023, covering
some of the regions not visited in 2021 (see map below) and complementing some of the
insufficient samples.

Longterm goals After similar trips to Colombia (July 2022) and Peru (20237?), a large research
projed application will be submitted to the German Research Foundation (DFG) on the Pholcidae
of the northern Andes. The exact focus of this project is not yet defined but it will certainly have
a strong taxonomic component. Eventually it is expected to résulie description of ~10Q00
new species from the northern Andes.

Map of Ecuador, with new collecting sites (red), previous sites (published and unpublished; blue) and regions to
be covered in the next expedition(s).
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Appendix.List ofgenera andspecies collected

The illustrations below are intended to aid in the preliminary identification et&s. Female

epigyna are shown because photos could be made relatively quickly. Good quality photos of other
important diagnostic structures (male pedipalps; male chelicerae) will require substantially more
effort.

Anopsicuhamberlin & Ivie, 1938
Anopscusis a Central American and Caribbean genus (64 spélc@skeaches the coastal regions of
NW South America

Anopsicu® Ecul46 sp.n.

Epigynum, Cruz de uanabaho

Notes
1 One male available iDupérrécollection (Otoganchimaybe not conspecific)
1 Barcoding failed in both specimens
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AymariaHuber, 2000

Generic assignment certain; currently 7 species, all in NE South America
Previouslyonly one species recorded from mainlaBduadoi(the type specieé. conicg
We foundonly one species, certainly new

AymariaEcu29 sp.n.

\t

B N

Male and femaleCerro Blanco
sy ol A / "L/ ¢
Y | 71 gL

R\ | a

Epigynum, Cruz de Guanabano

Notes
1 SecondAymariaspecies from mainland Ecuador
1 Barcodes from both localities available
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BoconitaHuber, 2020

Generic assignment uncertain; currently olgpecies knownbothfrom Venezuela

Barcodes available fro@specieq6 newly collected+ 3 from Dupérrécollectior), two groups inNJ
tree (Ecu7 + Dup81 separate)

Boconite? Ecuzp.n.

Epigynum, San Judthiriboga, site 2

Notes
f Barcode availablémost similar: Ecu109 El Angel; Ecul13 La Bonita, Chic}l road
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Boconitd? Ecu7 sp.n.

T2

¥e !

Epigynum, El CarmdpPedernales

Notes
1 Barcoek available, similar to Dup81 (San Francisco de Las Pampas) but does not group with
other severBoconitasequences
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Boconitd? Ecull sp.n.
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Epigynum, Jama Coaque

Notes
9 Barcodes available from all four localities; all very sinidlaach otherexcept specimen from
Jama Coaque
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Boonita? Ecu51 sp.n.

Male a
-

Notes
1 Barcodes available from both localities; no other species very similar
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Boconitd? Ecul09 sp.n.

o

Male and femalel.a BE)nita

M -
R
g A

Male and femaleEl Chical road site 1

Male and femaleEl Chical oad site
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Epigynum, La Borit

Notes
9 Barcodes available from all three localities; specimen from La Bonita more different from
Chical road specimens than frdBoconitaEcu113 (El Angel)!
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Boconitd? Ecull3 sp.n.

Male and female, El

éo 3 e

Angel

Epigynum, El Angel

Notes
1 Barmde availal#; most similar t&cu109 (Chical road; La Bonita)
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CanaimaHuber, 2000
Generic assignment uncertain; currently 8 species known, all from Venezuela and Trinidad
Barcodes available froid

Canaim& Ecu6p.n.

Epigynum, Otongzhi

Notes
1 Barcodes available from three specimens (male and female), all Otongachi, all quite identical
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Canaim& EculGp.n.

Male and femaIeTEI Carmdtedernales

Epigynum, El CarmdpPedernales

Notes
9 Barcode available.
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Canaim& Eculsp.n.

Epigynum, Jam&oaque

Notes
i Barcode available.
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Canalmé? Ecu3‘5p n.

."

Male, GuayaquiCuenca, site 1

Notes
1 Only one adult specimen (male) available
1 Barcode available of juvenile, identity thus uncertain; similar to Ecu4aqG#) and Ecu37
(Guayaqu#Cuenca site 1)
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Canaim& Ecu45 sp.n.
L

Epigynum, Cajas N.P.

Notes
1 Barcode available, similar to Ecu50 (Zhud) and Ecu37 (Guagamgumta site 1)
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Canaim& EcusGp.n.

Epigynum, S Zhud

Notes
1 Barcode available, similar to Ecu45 (Cajas NP) and Ecu37 (Gu&ysmgh site 1)
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Canaim& Ecul03 sp.n.

Epigynum, Lenbaqui

Notes
1 Barcode available, not close to any other species
9 Also morphologicafi quite unique (stridulation on book lung cover!)
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T T 7

Canaim& Ecull8 sp.n

Epigynum, El Chical road, site 2

Notes
1 Barcode available, close to other species with long epigynum
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ChibcheaHuber, 2000

Currently 21 pecies known, Amazonia and Andes

One species previously recorded from Ecua@arraynaAzuay, Loja)

We found 8 species, all presumably new, generic assignment fairly certain
Barcodes available frodhspeciesbarcoding of 4 other species failed

ChibcheaEcu35 sp.n.

"

Male and femaleGuayaquiCuenca site 2
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Epigynum, Guayagu@uenca site 1

Notes
9 Barcodes available from both localities, quite identical
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Chibcheacu40 sp.n.
T ®

- -
IS T ” &
e .
B P

o <
leGuayaquiCuenca, site 2 (Ecu40)

: . o
\ . =
\ -~ W ’
.

EpigynumGuayaquiCuenca, site 2 (Ecu40)

Notes
1 Barcodes availabligom both localitiegalso Zuhd; Ecul66a&juite identical
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ChbcheaEcu42 sp.n.

Male and female, Cajas N.P.

Epigynum, Cajas N.P.

Notes
9 Barcode available
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ChbcheaEcu43 sp.n.

Epigynum, Cajas N.P.

Notes
9 Barcoding failed
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Chibchedacu73 sp.n.

Female, E Misahualli

Epigynum, E Misahualli

Notes
1 Barcoding failed
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Chibcheacu82 sp.n.

Epigynum, Cueva de Jumandi

Notes
1 Barcoding failed
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Chibcheacul20 sp.n.
¥ ‘ '
e
e

5

r.
- '-'.’ - '

Male and female, Bosque Jerusalem

Epigynum, Bosque Jerusalem

Notes
1 Barcoding failed
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ChibcheaEcul66b sp.n.

Female, Zhud (Ecu166bf)

Notes
1 Only two female specimeravailable

1 Morphologicallysimilar to Ecu4®ut epigynum slightly different and darker, carapace
marginal bands narrower

1 Barcode available; clearly different from Ecu40 (also at same locality! E®u166
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GenEculdew genus?
A weirdMesabolivaP But also geographically outside the known range!

GerEculd Eculd sp.n.

¥

Male and female, Jarr@oaque

Epigynum, Jam&oaque

Notes
1 Both morphologically and with respect to barcode quite isolated; clodédasabolivaP

























































































































































