The spider

Introduction

Many people confuse spiders with insects. The easy way to recognize the spider from an
insect is that spider has 4 pairs of legs and an insect has 3 pairs. One major difference is that
insects have compound eyes whereas the spadesihgular eyes with lenses. Unlike insects,
spiders do not have antennas.

There are also many similarities. Both have an external skeleton (exoskeleton). The hard part
of the body is on the outside while mammals have their skeleton (bones) inside the body. The
heart islocatedon their back. Breathing is performed with trachea and / or book lungs. The
oxygen transport protein is hemocyanin and not the mammalian transpeit fr@noglobin.

In 175859 Carolus Linnaeus published thé"Halition of Systema Naturaé which he

classified animals. Over the years the biologists improved the systematic study of the Animal
Kingdom. According to this study we have single cell aniraathe bottom and at the top are
humans with very complex cell systems. With the aid of DNA analysis the positioning of each
animal has become even more precise than before. It is called a taxonomical classification of
the Animal Kingdom.

It consists okeveral divisions. A division is called phylum.

Phylum Arthropoda consists of animals with exoskeleton (hardened exterior) that have
segmented bodies and jointed appendages. The segments are fused to form body parts. The
first part is the head, followed ltlgorax and the hind part is abdomen. There are appendages
on these segments, which are specialized to perform specific functions such as walking,
jumping, eating and lots of other activities.



Phylum Arthropoda is divided into 5 major classes.

Class Crustacea Arachnida Diplopoda Chilopoda Insecta
Examples Lobsters, crak|  Spiders Millipedes Centipedes Flies,
maggots
Body parts |Cephalothora; Cephalothora Head and bod Head and bod Head, thora:
and abdomer| and abdomer and abdome
Pair of legs | Many, wsually 4 pairs Many, 2 pairs, Many, 1 pair | 3 pairs, 1 or
5 pairs per segment, per segment each thoraci
segment
Antennae 2 pairs None 1 pair 1 pair 1 pair
Described 25,000 70.000 50007 50007? 800.000
number of
species

Class Arachnida is divided into 10 erd.

1. Araneae 2. Scorpiones 3. Pseude 4. Solfiguae 5. Schizomida
scorpiones
Spiders Scorpions  |Pseudescorpions  Solifugids Tartarida
6. Amblypygi an 7. Palpigradi 8. Ricinulei 9. Acari 10. Opiliones
Uropygi
Whip scorpions Mini whip Rinucleds Mites en ticks Harvestmen
scorpions

Accordingly the spider is placed in phylum Arthropoda, class (classis) Araclondlds,

(ordo) Araneae. This order is further divided into 3-sutters.The Mygalomorphae (the

primitive spiders), the Aranaeomorphae (the modeiders) and the Mesothelae, with one

family of spiders thd.iphistiidae Every spider belongs to a family, which is further divided

into genus, followed by species. The European garden spider belongs to the family Araneidae,
the genuf\raneusen the spdesdiadematusAs a rule genus and species are printed in

italics.

In our world around 70000 species of the class Arachnida are described. 90% of these species
belong to the order Acarina (mites and ticks) and the order Araneae. In the order Araneae
1960primitive spiders and 40000 modern spiders are known.

One can find spiders in much larger numtbenexpected. A study in Great Britain counted

in a meadow 130.8 spiders per square meter. An average spider consumes 0.089 g insect per
day. After some daulations we can conclude that in the Netherlands, with an area of 36150
square kilometers and 15 million human habitants, there are 5000 billion spider habitants.
These spiders could consume all Dutchmen in three Hagky for us that our spiders dotno

eat us.

Spiders mostly prey on insects. Most insects are useful, although some may be annoying.
Therefore, it is difficult to say if a spider is valuable or not. However, spiders do control the
insect population to some extent which makes them helpfigast, in maintaining the right
balance in our eco system.



We will have a close look at the near
relatives of the spiders in Europe.
Around the Mediterranean we can
find the scorpion (order Scorpiones).
Its body has a fge heaebreast part
(prosoma) and a segmented
abdomen (opisthosoma) to which a
tail is connected. At the end of the
tail there is a stinger. Connected to
the prosoma are four pairs of sturdy
sk AR AT LSt 3 legs, one pair of feelers and one pair
A A S L i A s I R of scissors.
MR X Pt S SWa L s e A closer lmk reveals two tiny black
Scorpion Euscorpius italicus eyes, although, some varieties of
scorpions have more than one pair of eyes. The sting with poison is mainly used for protection
and for killing large prey. The scorpion sting is unpleasant for humans and can result in
possible dath.
A rather unknown scorpion order is the pseudoscorpion (order Pseudoscorpiones). This small
creaturds a few millimeter long and lives between detritus like leaves, bark, moss,andle
bird nests. They have relatively long scissors that can begsaothe rest of the body for the
males. They do not have tails or stingers.
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Tick, Ixodes ricinus Velvet mite, Trombidium holosericeurt
Even smaller than the pseudoscorpion are the ticks and the mites.

Mites are found in a great variety of formsalhkinds of habitats like deserts, in water,

between rocks, in flour and in carpets, et cetera. A species of mites, commonly known as
house dust mites, can be found in our houses and in our beds in huge numbers where they
feed on human dander. Mites daandetected even in human hair sacs and sweat glands. The
excretions of these mites are a major cause of asthma and allergy.

An easy to spot mite is the red velvet mite and it can be found in the garden. Ticks may cause
Lyme disease.



Harvestmen (order Olpnes) are often mistaken for spiders. Unlike spiders, the two parts of

the body (cephalothorax and abdomen) of a harvestman are fused together into one part. They
also have eight legs, feelers and mouth parts that work like a pair of scissors. Mest speci

have short legs but some of them may have very long legs. Opiliones do not have any poison
glands. At the top of the body there is one pair of eyes that are psidézeays They have

no silk glands or spinners. Harvestmen eat everything (omnivoithesy.catch small insects

or eat the decays of any dead animal, animal dung, bird droppings, other fecal material, and

all kind of plant material and fungi. The harvestman is mostly nocturnal, being active during
night.

HarvestmanMitopus morio Harvesman,Phalangium opilio

The body

The body of a spider has two distinct parts. The first, front, part
consists of a fused head and breast part, called as prosoma or
cephalothorax. It is made from a hardened material, called chitin
The second, reapart is the soft abdomen, called opisthosoma. |
A tiny tube called pedicel connects the cephalothorax and abdome
The eight legs, the two jawsHelicerag and the two feelers (palps) g _
are connected to the prosoma. The males have a bulb at the end. of %% ' :

theirpalps. These are filled with semen before copulation and are used to inject the semen
into the sexual organs of the female.



Some spiders have six eyes but most of them have eight eyes located on the front of the
prosoma.

The baclor topof a spider isiiedorsal side and at the bottom is called thentral side. The
genitals of the spideepigynum) are located just behind the legs on the ventral side.
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Detail of the spinners of
Argiope bruennichi

Inside the body there is an extensive nerve system (blue).

The brains are located in the prosoma and the heart at the front upper side of the abdomen
(red). The heart beats with a frequency between 30 and 70 beats per minute. Whieleithe sp
is tensed or exhausted the heartbeat can go up to 200 beats per minute.

The silk making spinners (white) are located at the rear of the abdomen. These are connected
to glands that produce different proteins. When these proteins are mixed, it ppégeri

form silk. When pressed through the spinner, the fluid silk produces a thread.

The sexual organ and the eggpducing organ (white) are located between the book lungs
(red) and the spinners.

The alimentary canal (yellow) runs through the whole bédyhe end of the alimentary

canal, is the excretory systdgreen).



Modern spiderNeosparassus salacius Primitive spiderAtrax robustus

Primitive spiders, Mygalomorphae, have forwardly pointing jaws that move forwaads a
backward in contrast to the modern spider. Therefore they can not crunch a prey. They wait
until the prey contents are dissolved before they can suck it empty.

Primitive spider, Modern spider, Jaws ofMeta segrantata
Brachypelma smithi Tegenaria atrica



