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Chapter 9 Mammals

INTRODUCTION

Characteristics: 4600 species
· Hair

· Mammary glands

· A lower jaw (dentary bone articulating with squamosal bone)

· Two sets of teeth: Diphyodonty
· Three middle ear bones

· A pinna

· Marrow within the bones

· Nonnucleated red blood

· Diaphragm

· Sweat gland

· Heterodont dentition

EVOLUTION
Mammals arose from a synapsis reptilian ancestor Fig. 9.1 p265
Subcalss Synapsida, 300-190 M.Y.A.
Cladogram of Synapsids Fig. 9.2 p266
· A Chain of small bones (articular, quadrate, angular ) that formed the hinge attaching jaw and skull in mammal ancestors began moving back along the skull in synapsids Fig.9.3 p267
Quadrate-incus

Articular-malleus

Angular- tympanic 

Brain growth in mammals could have triggered the migration of these skull bones

· There were five major groups of mammal-like reptiles, cynodonts are most closely associated with the lineage that evolved into modern mammals Fig.9.4a p267

· During the Triassic, each group of advanced synapsids gave rise to a different group of mammals (symmetrodonts, pantotheres, mutituberculateds, triconodonts)
· Oldest complete mammals fossils Fig.9.5 120 million years ago p269

· Living mammals are classified into 26 orders

Egg-laying: monotremata Fig.9.6 p269

Viviparous

The advantages of hoemeothermy, viviparity, and the expansion of brain allowed mammals to spread over most of the land surface of earth

MORPHOLOGY

· Integumentary System
Scales: epidermal and dermal

Fig. 9.8 section of mammalian skin p271

HAIR
from sensory mechanoreceptors

  Two kinds: guard hair and underfur
Distribution of hair

Naked mole rat: few

Adult whales: almost absent

Sea otter: 100,000 hairs/cm2

Structure of hair Fig. 9.8 p271

Bulb: dermal papilla

Root

Shaft : medulla, cortex, cuticle
Cuticular scales: vary with species

Arrector pili: erecting hair

Molt 

Fig.9.9 p273 seasonal change, snowshoe (a) summer, brown (b)winter, white

Molting pattern is species-specific Fig.9.10 p273

Dichromatism: two color patterns of the same species

Function of hair:

Protection

Insulation

Concealment

Warning Fig. 9.12 white-tailed deer
Communication

Assist in locomotion Fig. 9.11  flying-squirrel p274

Epidermal derivation

Claws, nails, and hooves

Baleen: oral epithelium Fig. 9.13

p 275

Four types of structures that adorn the heads of some mammals: reproductive , defense, offense

true horn: Bovine Fig.9.14 a-d p275
:bony dermal covered by a horny epidermal sheath, not branched, never shed, both sex, growth ring
Rhinoceros horn Fig.9.14e Keratinized filaments similar to hair, both sexes, grow and regrow

Antlers: deer Fig. 9.15 b, 9.16 p276
  Fig. 9.17 a-e growth of antlers
  On males, shed annually

 Deer do not possess antler Fig. 9.18 p277 tusks

Giraffe horn Fig. 9.17 f

GLANDS


Sweat glands: absent in moles, sloths, scaly anteaters, elephants, and many marine forms 


Mammaly glands Fig. 9.19 p278


Nipple, teat


The number ranging from a single pair to as many as 12 pairs


Sebaceous or oil glands


Scent gland: territory, attract the opposite sex, defensive: pheromones

· Skeletal System

The number of bones in skull and lower jaw of mammals is less than other vertebrate Fig. 9.21 p280

A single pair of temporal fenestrae bounded ventrally by the zygomatic arches Fig. 9.22

Zygomatic arch assists in protection the eye and provides The origin for the masseter muscle

Fig. 9.25 p283 Adaptive radiation of the forelimbs of mammals- specialized locomotory techniques

The forelimbs of aquatic mammals Fig.9.26 P284
Primates: pentadactyl (five fingers & toes), opposable thumb and saddle joint Fig. 9.27 P285 for grasping

Panda: pseudothumb Fig. 9.28 p286, grip and manipulate bamboo

The pelvic girdle is vestigial or absent in whales Fig. 9.29 P286

Marsupials and monotremes: Fig. 9.31 Epipubis bones, support the abdominal pouch

Fig. 9.31 b the big toe (hallux) is opposable

Modifications of limbs for different forms of locomotion

(a) plantigrade

(b) digitigrade

(c) unguligrade

Two groups of ungulates Fig.9.33

(1) artiodactyls

(2) perissodactyls

Fippers Fig. 9.34 P290

· Respiratory System

Fig. 9.41 P295 Nasal conchae of sea otter: filtered, warmed and moistened the air

Fig. 9.42 P296 The heart rate is over 1000 beats/min., respiration rate is over 300 breaths/min. of Etruscan Shrew, weight 2g

 A sperm whale remains submerged for 50 min.-90min., 10min. of heavy breathing at surface : store large amounts of oxygen in myoglobin in muscle

Fig. 9.44 P297 sperm whales regulate their buoyancy by warming(+) or cooling(-) the oil in the spermaceti tissue in heads
· Digestive System

Fig. 9.45 P298 Internal cheek pouches 

Fig. 9.46 specialized mammalian teeth

Forward progression of teeth Fig. 9.46 b elephant, molar 20cm, 4Kg, six teeth each half of jaw

Comb teeth: incisors of flying lemurs, food strainers or groom

Diastema: gap between the incisors and cheek Fig. 9.46c

Teeth for processing three kinds of food (a)carnivore (b)omnivorous (c) herbivore
Dental formulas: taxonomy primates:3/3, 1/1, 4/4, 3/3
Digestive system of mammals Fig.9.46 P301

Ruminants, foregut fermenter: rumen: fermentation, reticulum, omasum: enzyme amylase, abomasums: gastric juice

Fig. 9.51 P303 Hindgut fermenters

Nerve System

Echolocation Fig. 9.54 P306 bat Fig. 9.55 P 307 dolphin 

Fig. 9.57 P309 The nose of star-nosed mole

· Urogenital system

 Fig. 9.59 Types of female reproductive tracts

Delayed implantation: embryo float freely in the uterus for several month Table 9.1 P315
Fig. 9.61 P316 Kangaroos have a complicated reproduction pattern, three young in different stages

Delayed fertilization: storage of viable sperm in the female e.g. bat, 6 months prior to ovulation

GROWTH AND DEVELOPMENT

· Prenatal Development  

Oviparous

Viviparous

· Duration of Embryonic/Fetal Development

Shortest gestation period : American opossum,12 days

Longest: elephant, 22-24 months

Newborn opossums : living embryos Fig. 9.64

· Hatching and Birth

Fig. 9.65 P319 Birth of white-tailed deer

· Parental Care   

Communal nursing: bats, monk seals, fallow deer
· Attainment of Sexual Maturity

Several weeks: rodents

Over 15years: whale, elephants, gorillas human

· Longevity

Table 9.2 P320
