Aristotle’s 4 Causes

1) Efficient cause: “is the trigger that starts a process moving” x is what produces vy

2) Material cause: “that from which,” X is what vy is [made] out of.
3) Final cause: the goal or the purpose (telos in Greek) X is what vy is for

4) Formal cause “the essence of a thing” X is what it is to be y.
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(Level) of question

Aristotle’s 4 Causes

1)
2)
3)
4)

Efficient cause: “is the trigger that starts a process moving”

Material cause: “that from which,”

Final cause: the goal or the purpose (telos in Greek)

Formal cause “the essence of a thing”

Timeframe of study

X is what produces v

Snap shot:

An explanation ofthe current
form of a behaviorin terms of
present-day

Story:

An explanation ofthe current
form of the behaviorin terms of
a sequence

Proximate (how):

An explanation in terms of

immediate factors, relevantand

potentially measurable in current

(a.k.a. causation)

Causalexplanations in terms
of what the behavior is and
how the behavior is
constructed. These
explanations can include
physical morphology.
molecular mechanisms or
other underlying biological
factors

(a.k.a. development)

Developmental explanations
for sequential changes across
the lifespan of an individual.
Often these explanations are
concerned with the degree to
which the behavior can be

changed through learning.

Ultimate (why)
An explanationinterms of the

process and forces of evolution.

Adaptive Value

(a.k.a. function)

Functional explanations
regarding the utility of the
current form of the behavior
with regard to increasing an
organisms lifetime
reproductive success.

(a.k.a. evolution)

Evolutionary explanations that
describe the history of the
behavior, such as which
ancestor first possessed this
trait, what was the antecedent
to this behavior, and what
selective pressuresin the past
have shaped this behavior.

X is what vy is [made] out of.

X is what vy is for
X is what it is to be v.
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Dr. Derek Applewhite
“Understanding the regulation of the cytoskeleton.”
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Efficiency in nervous system design

Big neurons = faster signals
more neurons = greater detail

N.S. for efficiency but not necessarily “optimal” there are trade offs with
performance as well as evolutionary constraint
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Absolute brain size scales
positively with body mass
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Relative brain size scales
negatively with body mass
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Big brains also have big problems, or problems associated with being big.
Longer connections, bigger axons, connective complexity, constraint...
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Diversity of Sensory Modalities

“Our senses do not deceive us. This is not
because they always judge correctly, but
because they do not judge at all.”

- Immanuel Kant




11
Umwelt or “sensory world ™

Species have their own unique worlds of
Sensory perception

Jakob von Uexkiill, 1905
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Female EOD

Male EOD

EOD signals can communicate species, sex, and individual status
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See: swim.mp4

Fixed Action Patterns




See: tritonia_E-physiology.mov

Sensory Neurons
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AL, Antennal Lobe
E‘ “ AMMC, Antennal Mechanosensory and Motor Center

B cal, caiyx
CCP, Caudalcentral Protocerebrum
CMP, Caudalmedial Protocerebrum
CVLP, Caudal Ventrolateral Protocerebrum
- DLP, Dorsolateral Protocerebrum
DMP, Dorsomedial Protocerebrum
B 8. Ellipsoid Body
FB, Fanshaped Body
- FSPP, Frontal Superpeduncular Protocerebrum
IDFP, Inferior Dorsofrontal Protocerebrum
IDLP, Inner Dorsolateral Protocerebrum
B LH, Lateral Horn
B Lob, Lobula
I LoP, Lobula Plate
B LatTri, Lateral Triangle
. MB, Mushroom Body
Med, Medulla
Y nNod, Noduli
B oG, optic Glomerulus
| oPTU, Optic Tubercle

L PAN, Proximal Antennal Protocerebrum
B rcB, Protocerebral Bridge

SDFP, Superior Dorsofrontal Protocerebrum
SOG, Subesophageal Ganglion
SPP, Superpeduncular Protocerebrum
VLP, Ventrolateral Protocerebrum
A VMP, Ventrolmedial Protocerebrum




human brain
(lateral view)

A. Prokop

Analogous brain structures
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Increased “Immediate Early Gene” expression
specifically in the GnRH neurons of the hypothalamus




( Stimulation Transcriptional activation of
targets by IEG products
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Mammals = Mammals

social behavior network
mesolimbic reward system
shared by both networks
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O’Conne1l & Hofmann (2011) Frontiers in Neuroscience




