
Spiders: an 
introduction





Spiders are chelicerates

ÅPhylum: Arthropoda

ÅSubphylum: Chelicerata

ÅClass: Arachnida

ÅOrder: Araneae



Order Scorpiones



Order Opiliones



Order Solifugae



Subclass Acari, Order Ixodida



Subclass Acari, Order Trombidiiformes



{ǇƛŘŜǊǎ ŀǊŜ ŀƴ ŀƴŎƛŜƴǘ ƻǊŘŜǊΧ



Figure from: 
DunlopΣ Wŀǎƻƴ !Φ мффсΦ ά! Trigonotarbid
Arachnid from the Upper Silurian of 
ShropshireΦέ Palaeontology39 (3): 605ς14.

Proto-spiders present in  Silurian 
and Devonian periods

http://cdn.palass.org/publications/palaeontology/volume_39/pdf/vol39_part3_pp605-614.pdf


Photo: © Marshal Hedin 2015
Used under terms of a CC ςBY-A-SA licence 

First true spiders resemble modern Mesothelae, and 
are found from Carboniferous deposits (360-299 MYA)

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


Modern spiders: diversity and distribution

Åc. 40,000 species in 111 
families

ÅFound in almost every 
terrestrial habitat



Garrison et al. нлмсΦ ά{ǇƛŘŜǊ Phylogenomics: Untangling the 
{ǇƛŘŜǊ ¢ǊŜŜ ƻŦ [ƛŦŜΦέ PeerJ4 (February): e1719. 
doi:10.7717/peerj.1719.

Infraorder
Mygalomorphae

Infraorder
Araneomorphae

Suborder
Mesothelae

Suborder
Opisthothelae

https://peerj.com/articles/1719


Suborder Mesothelae

Photo: © Marshal Hedin 2015
Used under terms of a CC  A-S licence 

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


Infraorder Mygalomorphae



Avicularia versicolor



Therapohosablondii
όǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘspider!)





Infraorder Araneomorphae



A brief survey of some Canadian spiders

ÅStarting with 
mygalomorphs 
and then some 
common 
araneomorph 
families

Habronattusophrys



Ontario mygalomorph fauna (n=1)

By Bob Barber, 2014 CC-BY-ND-1.0

Family Atypidae, (pursewebweavers), Sphodrosniger

https://creativecommons.org/licenses/by-nd-nc/1.0/


Canadian fauna

Antrodiaetidae
Antrodiaetuspacificus





Mecicobothriidae
Hexurapicea



Mecicobothriidae
Hexurapicea



Salticidae

(jumping spiders) 

c. 4400 sp.

Habronattusamericanus



Ontario fauna

Phidippusaudax





Phidippusclarus
By David Hill
CC-BY-2.0

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


Habronattusdecorus



Salticusscenicus(Zebra jumper)



By SarefoCC BY-SA 4.0

Myrmarachneformicaria

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


Linyphiidae

(sheetwebweavers and 
dwarf spiders) 

c. 400 genera, 3700 sp.



Araneidae

(orb weavers) 

c. 160 genera, 2600 sp.



Ontario 
Fauna

Argiopeaurantia



Argiopetrifasciata



Araneusdiadematus



Theridiidae(cobweb weavers, comb-footed spiders) 

c. 50 genera, 2200 sp. Enoplognathaovata



Latrodectus hesperus



Rhomphaeafictilium



Lycosidae(wolf spiders) 

c. 100 genera, 2200 sp.



Pardosasp.



Hognacarolinensis
By Fritz FlohrReynolds

CC-BY-SA-2.0

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


Gnaphosidae(ground spiders) 

c. 140 genera, 2200 sp.

Herpyllusecclesiasticus



Thomisidae(crab spiders) 

c. 160 genera, 2000 sp.

Misumenavatia



Coriarachnesp.



Other notable families

Loxoscelesreclusa(Sicariidae)



Pisauridae(nursery web spiders)



Dolomedestenebrosus



Philodromidae(running crab spiders)

Tibellussp.



Agelenidae
(funnel web 

weavers)

Agelenopsissp. 
(Agelenidae)



Morphology

Dysderacrocata
(Dysderidae)



Abdomen

Cephalothorax

Legs



Opisthosoma

Prosoma

Legs



Legs

Petiole



coxa
trochanter

femur

patellatibia

metatarsus

tarsus

Leg Anatomy

tarsal claws



A note on legs

ÅGenerally speaking, the longer the legs, the 
faster the spider

Åaŀƴȅ ǎǇƛŘŜǊǎ ƘŀǾŜ άscopulaƘŀƛǊǎέ ƻƴ ǘƘŜ 
underside of their tarsus that allow adhesion 
to smooth surfaces



pedipalp
chelicerae



pedipalp

chelicera





Circulatory and respiratory systems



Hemolymph

ÅSpider hemolymph contains nutrients, 
immune cells, and a freely-dissolved 
respiratory pigment called hemocyanin

ÅHormones are also carried in hemolymph

ÅCellular respiration depends on glucose, and 
this is the free sugar that is dissolved in the 
blood



Circulatory organs

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

ÅAorta splits anterior to petiole, supplying thoracic 
muscles and brain

ÅReturn of blood to abdomen mediated by 
pressure differential maintained by heart

ÅVirtually all blood returning to heart passes 
through book lungs



From: Foelix, Rainer.Biology of 
spiders. OUP USA, 2011



Book lungs

ÅIn more basal lineages (Mesothelae, 
mygalomorphs) there are two pairs

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



Lung vein

Lung slit

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

Fig 3.23: Foelix, Rainer.Biology of spiders. OUP USA, 2011



Tubular tracheae

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

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

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



Tracheae

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

ÅThe tracheal system of jumping spiders, wolf 
spiders, and other fast-moving taxa is the 
most highly-developed



Spider respiration and cardiac 
constraints

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

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



!ƭǎƻΣ ŜǾŜƴ Ŧŀǘ ǎǇƛŘŜǊǎ ŀǊŜ ƴƻǘ άŦŀǘέ

ÅSpiders do not store 
fat, they store 
predigested food in 
elaborations of the 
midgut

ÅThese are termed 
midgut diverticula and 
ramify throughout the 
thorax, legs and most 
of the abdomen

! άtƘŀǘ Phiddyέ όŦŜƳŀƭŜ Phidippusapacheanus, 
likely gravid)



Silk glands: Exocrine glands to end all 
exocrine glands



Silk

ÅSilk originally evolved (it is thought) to 
function in protecting eggs (primarily 
preventing water loss) and lining burrows

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







Egg sac weaving is a stereotyped 
behaviour

ÅResults in very uniform and characteristic sacs





Phoneutriasp. 
(Ctenidae)



Pholcidae



Scytodessp. 
Scytodidae





Herpyllusecclesiasticus
(Gnaphosidae)



Webs!

Tetragnathasp. 
(Tetragnathidae)









Scytodessp.
(spitting spider, Scytodidae)



Bolas spiders (Mastophorasp., 
Araneidae)

have a very special use for silk
Video credit: Tapinopa

https://youtu.be/zvtZIRlLmWU

https://youtu.be/zvtZIRlLmWU



