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Spiders are chelicerates _gz

A Phylum: Arthropoda
A SubphylumChelicerata
A Class: Arachnida
A Order:Araneae
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Proto-spiders present in Silurian
and Devonian periods

Figure from:

Dunlogz  WI a 2y Trigbnotardhidoc @ ¢
Arachnid from the Upper Silurian of
Shropshire Palaeontologyd9 (3): 60514.



http://cdn.palass.org/publications/palaeontology/volume_39/pdf/vol39_part3_pp605-614.pdf
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First true spiders resemble moderdesothelag and
are found from Carboniferous deposits (369 MYA)  uUsed under terms of a

Photo: © Marshal Hedin 2015



https://creativecommons.org/licenses/by-sa/2.0/

Modern spiders: diversity and distributic

A c. 40,000 species in 1
families

A Found in almost every
terrestrial habitat
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Infraorder Araneomorphae




A brief survey of some Canadian spiders

A Starting with
mygalomorphs
and then some
common
araneomorph
families

Habronattusophrys



Ontariomygalomorph fauna (n=1)

iBob Barber, 201@CB¥ND-1.0

FamilyAtypidae (pursewebweavers)Sphodrosiger


https://creativecommons.org/licenses/by-nd-nc/1.0/
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Phidippu<larus
By David Hill



https://creativecommons.org/licenses/by/2.0/

Habronattusdecorus



SalticusscenicugZebra jumper)



Myrmarachneformicaria

BySarefoCCBY¥-SA4.0



http://creativecommons.org/licenses/by-sa/4.0-3.0-2.5-2.0-1.0

Linyphiidae _
(sheetwebweavers and
dwarf spiders)

c.400 genera, 3706p. b
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Argiopetrifasciata



Araneuddiadematus



Theridildae(cobweb weavers, comimoted spiders)
C. 50 genera; 220@p Enoplognathaovata




Latrodectudhesperus



Rhomphaedictilium



Lycosidagwolf spiders)
c.100 genera, 22086p.
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Gnaph"osi »1 Jrot t&l spiders).
c. 140 genera, 2208p..
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Thomisidadcrab spiders)
c.160 genera, 2006p.

Misumenavatia






?. Loxosceleseclusa(Sicariidag



Isauridagnursery web spiders)




Dolomededenebrosus



Philodromidagrunning crab spiders)

Tibellussp.



Agelenopsisp.
(Agelenidag




Morphology

-

Dysderacrocata
(Dysderidag
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— Legs




Opisthosoma—>

Prosoma—— >

—  Legs




Petiole

—  Legs




tibia
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patella

_—
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A note on legs

A Generally speaking, the longer the legs, the
faster the spider

Aal yé& & LA ROPEK |FKAFNESE 62 V
underside of their tarsus that allow adhesion
to smooth surfaces



chelicerae
pedipalp




pedipalp

chelicera



Pharynx muscle Venom gland

vator ; -
(e ato) ‘ _.. _Midgut diverticle
Eyes Apodeme
R Stomach muscle
= ~Aorta
~Intestine
' ~~Abdomra
nerve
Chelicera
/
Mouth

Pharynx muscle
Rostrum Labium  (depressor)

AT Y

Figure 2.23

Longitudinal section of the prosoma. Endo = endosternite, Esoph = esophagus, P =
pharynx, SUPRA = supraesophageal ganglion, SUB = subesophageal ganglion.



Circulatory and respiratory systems

Heart

Digestive tubule
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Hemolymph

A Spider hemolymph contains nutrients,
Immune cells, and a freeljissolved
respiratory pigment calledemocyanin

A Hormones are also carried in hemolymph

A Cellular respiration depends on glucose, and
this Is the free sugar that is dissolved in the
blood



Circulatory organs

A A single dorsal heart in the form of a muscular
tube, pumping blood from posterior to anterior

A Aorta splits anterior to petiole, supplying thoracic
muscles and brain

A Return of blood to abdomen mediated by
pressure differential maintained by heart

A Virtually all blood returning to heart passes
through book lungs
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Figure 2.24 R
) ¢ ) i ) From:Foelix RainerBiology of
Longitudinal section of the opisthosoma of a female spider. spiders OUP USA, 2011



Book lungs

A In more basal lineage®esothelae
mygalomorphs) there are two pairs

A In more derived forms (araneomorphs)
posterior pair have evolved into tracheae



Lung vein & X

Book lungs thought to be ventilated by wavelike
oscillations due to hemolymph pressure

Fig 3.23Foelix RainerBiology of spiderfOUP USA, 2011



Tubular tracheae

A The posterior book lungs of araneomorph
spiders have evolved into a tracheal system
analogous to that of insects

A Rather than ramifying to contact cells directly,
spider tracheae open into hemolymph

A This is several orders of magnitude less
efficient than the tracheal system of insects



Tracheae

A Nonetheless, spiders with large tracheal
systems capable of more extensive aerobic
respiration

A The tracheal system of jumping spiders, wolf
spiders, and other faghoving taxa Is the
most highlydeveloped




Spider respiration and cardiac

constraints

A The majority of spiders cannot sustain
prolonged athletic activity without incurring
significant oxygen debt

A Behaviourally, this means that a great many
spiders are sit and wait predators (ambush
hunters)



Vd Pal

1 faz2s SOSyYy Tl i

A Spiders do not store
fat, they store
predigested food In
elaborations of the
midgut

A These are termed
midgut diverticula and
ramify throughout the
thorax, legs and most
of the abdomen n d;;d-dyé

likely gravid)
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Silk glands: Exocrine glands to end al
exocrine glands

Heart Digestive tubule
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Silk

A Silk originally evolved (it is thought) to
function In protectingeggs (primarily
preventing water loss) and lining burrows

A Secondarily, it has diversified into one of the
most versatile tools employed in the animal
kingdom



Duct

Funnel

repetitive modules

n terminus

amino acid sequence

functional motif

TGQGGA GAGAAAAAAA

" functional motif

¢ terminus

Fig. 20.1 Silk production and structure. (a) Spidroins are synthesized in the tail of the silk gland
and are stored in the lumen as a liquid dope. As the dope passes through the spinning duct, a
combination of shear forces, water uptake, and ion exchange produces a phase shift that causes
nanocrystals to form and interlock the spidroins, thereby solidifying the fiber. The still wet silk
fiber passes through a muscled valve that acts as a friction brake and controls the alignment of the
spidroins along the fiber axis. (b) Spidroins consist of repeated modules of amino acids. Each
module is composed largely of a few common functional motifs that form specific secondary
structures. The N- and C-terminal regions are more heterogeneous, and their amino acid sequences
are conserved among divergent silk types. (¢) Hypothesized structure of major ampullate silk in an
orb spider. A skin of lipids and glycoproteins surround a core of spidroins. The core likely consists
of multiple fibrils. Individual spidroins are organized into highly crystalline domains embedded
and an amorphous matrix. Two levels of crystalline domains are shown here. Adapted from
Blackledge (2012) with panel C from Eisoldt et al. (2011)



Spider Silk Reeling
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Egg sac weaving Is a stereotyped
behaviour

A Results in very uniform and characteristic sacs
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Scytodesp.
(spitting spiderScytodidag




Bolas spiderdastophorasp.,
Araneidae
have a very special use for silk
Video creditTapinopa


https://youtu.be/zvtZIRlLmWU




