TERMS AND EXAMPLES – FINAL LECTURE

SEED DISPERSAL IN PLANTS CONTINUED:
FORESTS HAVE PHYSICAL BARRIER OF TRUNKS AND LEAVES, THUS WIND NOT PRESENT IN SUMMER 

A)  WIND IS AVAILABLE ONLY IN FALL, WINTER WHEN THERE ARE NO LEAVES ON TREES (ONLY A FEW PLANTS EXPLOIT)
B) ANIMALS: SPRING EPHEMERALS SEEDS MATURE IN MID-SUMMER (TRILLIUMS, VIOLETS, ETC.);  SEEDS CONTAIN ANT 
      FOOD = ELAIOSOMES (PROTEIN PACKAGE ON SEEDS)
C)   RAIN DROPS: USED TWO WAYS   


A) SPLASH CUPS - MITREWORT 


B) SPRING BOARD - FOAMFLOWER 
D)   VIOLETS ALSO USE BALLISTIC EJECTION = FORCIBLE EJECTION OF SEEDS
SOME PLANTS IN WET AREAS HAVE BALLISTIC EJECTION:  JEWELWEED = TOUCH-ME-NOT;  SEEDS MATURE IN PODS THAT DEVELOP HIGH TENSION, SPRING APART WHEN TOUCHED AND CATAPULT SEEDS UP TO 3 METRES FROM PLANT

ADVANTAGES TO SEED DISPERSAL:

1) LESS CROWDING AND COMPETITON WITH PARENT NUTRIENTS, SOME LIGHT 

2) IF PARENT DISEASE OR PARASITE, LESS CHANCE OF SPREADING TO YOUNG AND VICA VERSA.

3) WHEN OFFSPRING MATURES, REDUCES CHANCE OF INBREEDING 

I HOPE YOU HAVE SEEN THAT IN ALL ASPECTS OF THEIR LIVES WILDFLOWERS AND OTHER PLANTS ARE MUCH, MUCH MORE THAN A BUNCH OF PRETTY FACES!
PARENTAL INVESTMENT IN ANIMALS

PARENTAL INVESTMENT:  INVESTING ENERGY AND RESOURCES INTO THE PRODUCTION OF YOUNG AT THE RISK OF A PARENT NOT PRODUCING ANY MORE YOUNG.  
PARENTAL INVESTMENT CAN BE AN INVESTMENT INSIDE THE BODY (USUALLY ONLY BY FEMALE), OUTSIDE BODY, BY ONLY FEMALE, BY BOTH MALE AND FEMALE, OR BY A LARGER GROUP (WOLF PACKS FOR EXAMPLE).  
PARENTAL CARE = PARENTAL INVESTMENT THAT IS GIVEN OUTSIDE OF THE BODY 

 

SEVERAL CONSIDERATIONS FOR PRODUCING YOUNG 

1) NEED FAVOURABLE ENVIRONMENTAL CONDITIONS FOR THE YOUNG IE. NOT TOO COLD; THIS IS THE REASON MOST YOUNG ANIMALS ARE HATCHED OR BORN IN SPRING OR SUMMER
2) THERE MUST BE SUFFICIENT FOOD AVAILABLE TO FEED THE YOUNG
3)  YOUNG MUST HAVE SUFFICIENT TIME TO DEVELOP SO THAT THEY ARE ADVANCED ENOUGH TO FACE ANY MAJOR ECOLOGICAL CHALLENGES (SO THAT THEY CAN MIGRATE, STORE FOOD, WALK IN SNOW, ETC.

4) THE BIRTHING TIME MUST NOT INTERFERE WITH OTHER ESSENTIAL LIFE STRATEGIES OF THE PARENTS, SUCH AS MIGRATION, STORING FOOD, OR MATING 

 

TIMING IS NOT REALLY A PROBLEM FOR ANIMALS WITH SHORT DEVELOPMENTAL PERIODS IE. INSECTS OR SMALL MAMMALS - MICE PREGNANT A FEW WEEKS, YOUNG DEVELOP IN COUPLEOF WEEKS; OR BIRDS MATE SPRING, YOUNG INDEPENDENT IN 1 MONTH 

 HOWEVER, AND OTHER LARGE MAMMALS - MANY HAVE LONG DEVELOPMENTAL PERIOD INCLUDING GESTATION = INTERNAL PREGNANCY PERIOD (MOOSE = 8 MONTHS);   GREAT JUGGLING ACT TO ENSURE YOUNGSTERS AND PARENTS NOT DISADVANTAGED
 

MUST MATE AT OPTIMAL TIME FOR ADULTS & GIVE BIRTH AT OPTIMAL TIME FOR YOUNG:  MOOSE MATE IN FALL, CALVES BORN IN SPRING; THEY ARE DEVELOPED ENOUGH TO GET AROUND IN WINTER 

 

BUT NOT ALL MAMMALS CAN DO THIS –  THE BEST TIME FOR GIVING BIRTH MAY PUT MATING TIME AT A POOR TIME OF YEAR FOR ADULTS AND VICE VERSA  

 NOVEL SOLUTION:

DELAYED IMPLANTATION:  DURING MATING, THE SPERM FERTILIZES THE EGG BUT THE RESULTING EMBRYONIC BALL CALLED A BLASTOCYST DOES NOT ATTACH TO THE UTERUS WALL; IT FLOATS AROUND IN SUSPENDED ANIMATION.  MONTHS LATER, WHEN IT IS A BETTER TIME FOR GESTATION, IT IMPLANTS ON UTERUS WALL AND GESTATION (PREGNANCY) CONTINUES. 
 

EXAMPLES:  MANY CARNIVORES   STRETCH OUT THE TIME BETWEEN MATING AND GIVING BIRTH:   

   1)  BLACK BEARS - MATE IN JUNE / JULY PREGNANCY 2.5 MO SHOULD BIRTH IN SEPTEMBER BUT FALL STRESSFUL, THEN THEY PUT ON FAT FOR DORMANCY SO DELAYED IMPLANTATION; FOR FIVE MONTHS ALLOWS THEM TO GIVE BIRTH  IN JAN OR FEB
    2) FISHERS:   MATE EARLY APRIL WITH A PREGNANCY OF ONE MONTH.  THUS, SHOULD GIVE BIRTH IN EARLY MAY BUT A DELAYED IMPLANTATION OF 11 MONTHS ALLOWS THEM TO GIVE BIRTH ALMOST A YEAR LATER IN LATE MARCH.  THIS MEANS THAT FEMALES MATE ONLY 10 DAYS AFTER GIVING BIRTH (THE LITTLE RASCALS!)

DELAYED FERTILIZATION = SPERM STORAGE:  BATS AND SOCIAL WASPS MATE IN LATE SUMMER (OR FALL) AND STORE THE SPERM OVER THE WINTER, RELEASING IT IN SPRING (AND SUMMER) TO FERTILIZE THE EGGS.  THE EGGS ARE NOT FERTILIZED WHEN THE ANIMALS MATE
.  

ANMALS MUST ALSO ENSURE THAT THEIR YOUNG GET OFF TO A GOOD START IN LIFE
IN ANIMALS WITH EXTERNAL FERT– FROGS, FISH, THERE IS A SMALL INVESTMENT INTERNALLY, SMALL INVESTMENT EXTERNALLY

PRODUCE LOTS OF EGGS: FROGS = HUNDREDS; EFFORT MADE TO PUT THE EGGS IN A PROPER ENVIRONMENT,

FREEZE-TOLERANT FROGS LAY IN TEMPORARY OR EPHEMERAL PONDS

 

INTERNAL FERTILIZATION:  INSECTS – ALSO SMALL INVESTMENT INSIDE AND OUTSIDE THE BODY FOR MOST – SITE CHOICE FOR EGGS IS USUALLY IMPORTANT:  MUST LAY EGGS ON CORRECT HOST PLANT OR HOST ANIMAL (FOR PARASITOIDS)

SOME ANIMALS LAY EGGS WITH GREATER INVESTMENT = SHELL AND FOOD INSIDE EGG:   MANY SNAKES:  OFTEN UNDER ROTTING LOGS WHERE MOISTURE IS RIGHT; 
GARTER SNAKES AND WATER SNAKES - OVOVIPARITY = HOLD EGGS INSIDE UNTIL THEY HATCH   

 

TURTLES – LAY EGGS FULL OF RESOURCES (YOLK)

ALL FEMALE TURTLES LAY THEIR EGGS IN THE GROUND IN HOLES THAT THEY DIG.  NO GUARDING OF THE EGGS - THEY ARE LEFT TO HATCH ON THEIR OWN.  FEMALES CHOOSE SITES CAREFULLY;  FOR SOME SPECIES, THE SOIL TEMPERATURE DETERMINES THE SEX OF THE TURTLES THAT HATCH.  TURTLES DO NOT GUARD THE EGGS! 

 

FEMALE SKINKS AND RED-BACKED SALAMANDERS GUARD THEIR EGGS; RED-BACKED SALAMANDERS LAY EGGS IN ROTTING LOGS
 

EGG GUARDING ALSO SEEN IN SOME SPIDERS 

A) WOLF SPIDERS, MAKE AN EGG SAC AND CARRY IT ON THEIR SPINNERETS AT THE BACK END OF THE BODY, THEN CARRY THE BABIES ON THE BACK WHEN THEY HATCH.  FEMALE CARRIES AND PROTECTS EGGS AND YOUNG BUT DOES NOT FEED THE YOUNG.

 

B) NURSERY WEB SPIDERS CARRY EGG SAC IN “JAWS,” CAN'T EAT WHILE CARRYING.  NEAR EGG HATCHING TIME THEY BUILD A NURSERY WEB AND STICK THE SAC IN IT.   THEY GUARD THE BABIES AFTER THEY HATCH FOR A WEEK OR SO.

 

MAMMALS INVEST A GREATER AMOUNT OF RESOURCES INTERNALLY INTO THE PRODUCTION OF YOUNG.
 FEMALE MAMMALS SUPPLY EMBRYOS INSIDE THEIR BODY WITH NUTRIENTS AND ANTIBODIES THROUGH A PLACENTAL CONNECTION FOR A CERTAIN PERIOD.  THIS PERIOD IS CALLED GESTATION OR PREGNANCY.  IT CAN BE VERY SHORT:  A FEW WEEKS FOR MICE; IT CAN BE LONG - 8 MONTHS FOR MOOSE .

 

IN OVER 95% OF ALL MAMMALS, FEMALES PROVIDE ALL OF THE PARENTAL CARE.
MOST CARNIVORES ARE A MAJOR EXCEPTION FOR IN MANY SPECIES BOTH PARENTS PROVIDE PARENTAL INVESTMENT INTO THE PRODUCTION OF YOUNG. 

WOLVES COOPERATIVELY RAISE YOUNG IN RENDEZOUS SITES (OPEN SITES WHERE PUPS ARE RAISED IN LATE SUMMER)

 BUT EVEN FOR SPECIES WITH ONE PARENT, PARENTAL CARE CAN BE LONG TERM:  FEMALE MOOSE: PARENTAL CARE LASTS ONE FULL YEAR. 
TOTAL PARENTAL INVESTMENT =1 2/3 YRS (1 YEAR EXTERNAL CARE + 8 MONTH PREGNANCY)

 

FEMALE BLACK BEARS – STAY WITH YOUNG FOR 1.5 YEARS: FEMALES MATE ONLY EVERY TWO YEARS.
GIVE BIRTH DURING DORMANCY TO HIGHLY ALTRICIAL YOUNG:  BORN BLIND, HELPLESS, WEIGH A MERE 250 GRAMS, AND ARE ONLY 20 CM LONG (CHIPMUNK SIZED) 

BLACK BEARS HAVE PLACENTAL CONNECTION YET PRODUCE HIGHLY ALTRICIAL YOUNG.

 

OPOSSUM - SHORTEST PREGNANCY OF ALL MAMMALS INCLUDING MICE!!!  GESTATION IS ONLY 12 TO 13 DAYS

YOUNG ARE BORN EXTREMELY ALTRICIAL.
BABY OPOSSUMS - NO EARS, EYES, HIND LEGS, OR TAIL – THEIR INTERNAL ORGANS ARE UNDEVELOPED.  EACH WEIGHS ONE TENTH OF A GRAM, ONLY 14 MM (HALF INCH) LONG, WHOLE LITTER FITS ON SPOON!


VERY LITTLE INTERNAL INVESTMENT BECAUSE THEY DO NOT HAVE A PLACENTAL CONNECTION
AFTER BIRTH YOUNG CLIMB UP BELLY INTO POUCH CALLED THE MARSUPIUM.  
THE ALTRICIAL YOUNG FINDS A NIPPLE THAT SWELLS IN ITS MOUTH - LITERALLY STUCK HERE FOR TWO MONTHS

THE NIPPLE GROWS TO A FOOT IN LENGTH, ANALOGOUS TO AN UMBILICAL CHORD.  

 

MARUSPIUM (POUCH) IS REMARKABLE:  WHEN PULLED TIGHTLY SHUT WITH A SPHINCTER MUSCLE THE FEMALE CAN SWIM AND THE YOUNG IN THE POUCH STAY DRY!  MARSUPIUM IS ANALOGOUS TO THE WOMB OF A PLACENTAL ANIMAL.

HIGH INFANT MORTALITY OCCURS BEFORE POUCH STAGE.   MOST UNUSUAL FEATURE: AS MANY AS 25 FOETUSES "BORN" BUT ONLY 13 NIPPLES SO UP TO HALF THE LITTER IS DOOMED RIGHT FROM THE START!  SOME FALL OFF THE FEMALE AS THEY CLIMB TO THE POUCH, OTHERS GET TO A NIPPLE TOO LATE AND STARVE!   OPOSSUMS MAY OVER-REPRODUCE FOR A COUPLE OF REASONS:
1) MAYBE MORE YOUNG IS A GUARANTEE THAT 13 WILL REACH NIPPLES, NATURAL FOR A FEW TO GET LOST ON THE WAY, FALL OFF, WHATEVER.  HOWEVER, THEN WHY NOT JUST HAVE ONE OR TWO EXTRA, NOT A DOZEN?

2) PERHAPS CULLS YOUNG AT EARLY STAGE; ONLY THE MOST VIGOROUS GET A NIPPLE (NATURAL SELECTION)    

THE OPOSSUM CULLING SYSTEM SEEMS COST EFFECTIVE AS THERE IS LITTLE PARENTAL INVESTMENT IN THE YOUNG DURING THE FIRST TWO WEEKS AFTER THE YOUNG ARE BORN. 

NOT MANY INTERNAL RESOURCES ARE GIVEN TO THESE TINY ALTRICIAL YOUNG AND MOST INVESTMENT TAKES PLACE IN THE MARSUPIUM.  THUS, A FEMALE OPOSSUM MIGHT JUST BE GETTING THE BEST RETURN FOR HER INVESTMENT.
 .
 BIPARENTAL CARE: BOTH PARENTS HELP RAISE YOUNG.  RARE IN MAMMALS (95% IS FEMALE ALONE);  




OPPOSITE IN BIRDS:  90% OF ALL BIRDS SHOW BIPARENTAL CARE OF EGGS AND/OR YOUNG.

EGGS ARE A BIG INVESTMENT IN BIRDS 

HARD SHELL FULL OF CALCIUM, YOLK = NUTRIENTS FOR EMBRYO; SONGBIRD EGGS = 25% YOLK; DUCKS, GROUSE = 40% YOLK

WHY DIFFERENCE?   YOLK REFLECTS AMOUNT OF TIME SPENT IN EGG - SONGBIRDS = 2 WEEKS, DUCKS ONE MONTH

WHEN EGGS HATCH, SEE A DIFFERENCE BETWEEN THOSE WITH 25% OR 50% YOLK CONTENT

  25 % = YOUNG SONGBIRDS = NAKED, HELPLESS, MUST BE FED = ALTRICIAL = NESTLINGS
  40% = YOUNG GROUSE, DUCKS = FEATHERED, MOBILE, SELF-FEEDING = PRECOCIAL = CHICKS

ALSO, ALTRICIAL BIRDS BUILD SUBSTANTIAL NESTS, PRECOCIAL BIRDS OFTEN CREATE ONLY A SCRAPE IN THE GROUND

INCUBATION:  KEEPING EGGS WARM UNTIL THEY HATCH – KEPT AT 99 DEG. FARENHEIT OR 37 DEG C.
BROOD PATCHES = SPECIAL HEATING PADS ON BREAST: PATCH OF TOUGH SKIN THAT IS WRINKLED, LIMP, FLACCID (INCREASED SURFACE AREA IN CONTACT WITH EGGS) FULL OF WATER AND BLOOD VESSELS - BLOOD SHUNTED HERE DURING INCUBATION 
 WHO INCUBATES VARIES:

1) SOMETIMES FEMALE ONLY INCUBATES EGGS – IN SPECIES IN WHICH THE MALE DESERTS AFTER MATING (HUMMINGBIRD, DUCKS, GROUSE) OR POLYGYNOUS BIRDS (RED-WINGED BLACKBIRD)

2) BOTH MALE AND FEMALE – LOONS, MANY SONGBIRDS 

3) EVEN MALE ONLY – PHALAROPES

 

 THIS DIFFERENCE IN HATCHING STATE IS REFLECTED IN THE EFFORT SPENT BUILDING A NEST:  GROUSE, SANDPIPERS – MAKE A SCRAPE IN GROUND, SPARSE LINING ONLY, NOT MUCH EFFORT.  SONGBIRDS MAKE AN ELABORATE NEST, MORE THAN 1000 TRIPS GATHERING MATERIAL.  A NEST SERVES TO HOLD THE YOUNG, PROTECT THEM, KEEP THEM WARM, ETC.  

 AFTER HATCHING, ALTRICIAL YOUNG NEED EXTENSIVE PARENTAL CARE

1) FEEDING 

2) NEST SANITATION – CARRY AWAY POOP – NESTLINGS PRODUCE IT IN A LITTLE BAG = FECAL SAC 

PARENTAL CARE ALSO INCLUDES NEST DEFENCE = PROTECTION OF EGGS AND YOUNG

1) LEAD YOUNG TO SAFETY (DUCKS DO THIS)

2) PHYSICAL ATTACK AND BOMBARDMENT:  HERRING GULLS - PUKE ROTTEN FISH AND CRAP ON HEAD!

3) DISTRACTION DISPLAYS:  LURE PREDATOR AWAY FROM NEST OR YOUNG BY FEIGNING INJURY.   
1) LARGER BIRDS HAVE BROKEN WING ACT: I.E., KILLDEER, DUCKS 

2) SMALL BIRDS, CROUCH AND DO "RODENT RUN" TO LURE AWAY PREDATOR 

 

 YOUNG BIRDS MAY NOT NECESSARILY BELONG TO THE ADULTS IT IS WITH BECAUSE: 
1) EXTRA-PAIR MATINGS (INFIDELITY)
2) EGG DUMPING:  FEMALE DUCKS OFTEN LAY ONE OR MORE EGGS IN ANOTHER FEMALE’S NEST. 
3) IN DUCKS, ESPECIALLY MERGANSERS SEE LARGE GROUPS YOUNG, 20 OR MORE.  THESE GROUPS ARE CALLED CRECHES AND INCLUDE YOUNG DROPPED OFF BY ANOTHER FEMALE.   WHY DO BIRDS FORM CRECHES?   NOT REALLY KNOWN, BUT THERE IS LIKELY “SAFETY IN NUMBERS” FOR YOUNG (OF BOTH PARENTS) INVOLVED.    
 

IN EGG DUMPING, THE PARENT IS EXPLOITING ANOTHER BIRD’S EFFORTS TO RAISE HER YOUNG:  HER YOUNG STEALS FOOD FROM A HOST WITHOUT KILLING IT = SOUNDS LIKE PARASITISM AND IT IS JUST THAT.  THIS IS WHY THIS BEHAVIOUR IS CALLED BROOD PARASITISM.  IT IS LIKELY AN INSURANCE POLICY IN CASE THE NEST FAILS OR IF THE YOUNG ALL DIE 
SOMETIMES BROOD SIZE IS REDUCED IN ANIMALS:
SIBLICIDE IN BIRDS: EAGLES HAVE TWO EGGS THAT HATCH AT DIFFERENT TIMES. OFTEN THE LARGER EAGLET KILLS ITS SIBLING.  THE THEORY IS THAT ONE EGG IS AN INSURANCE POLICY (THAT GETS CANCELLED!)

INFANTICIDE IN BIRDS: INFANTICIDE IS A VERY RARE BEHAVIOUR.   MALE TREE SWALLOWS SOMETIMES KILL BABIES.  WHY?  A FEMALE LOSES HER MATE, GETS A NEW ONE AND HE KILLS HER YOUNG.  THEN SHE RE-MATES WITH HIM AND PRODUCES HIS YOUNG.  THE MALE WILL THEN INVEST ENERGY INTO FEEDING AND DEFENDING HIS OWN YOUNG, NOT SOMEONE ELSES.  

INFANTICIDE IN MAMMALS:

1) FEMALE MUSKRATS INCREASE THE ODDS THAT THEIR YOUNG WILL SURVIVE TO PASS ON HER GENES BY KILLING HER NEIGHBOUR'S YOUNG!

 

DUCKS AND NORTH AMERICAN CUCKOOS ALL BUILD THEIR OWN NEST AND RAISE THEIR OWN SET OF YOUNG, AND ON OCCASION LAY AN EGG IN ANOTHER’S NEST.  THEY ARE CALLED FACULTATIVE BROOD PARASITES (THEY DO IT ON A PART-TIME BASIS AND ALWAYS HAVE THEIR OWN NEST) 

 

BROWN-HEADED COWBIRDS HAVE NO OTHER STRATEGY.  FEMALE COWBIRDS NEVER MAKE THEIR OWN NESTS; ALWAYS LAY ALL THEIR EGGS IN NESTS OF OTHER BIRDS.  OVER 200 DIFFERENT SPECIES ARE KNOWN TO BE HOSTS FOR COWBIRDS (A HOST IS THE BIRD THAT RAISES THE YOUNG COWBIRD).   NO OPTION, COWBIRDS ARE OBLIGATED TO THIS LIFESTYLE = OBLIGATE BROOD PARASITE 

THIS IS FOR YOUR INTEREST ONLY (IT IS NOT ON EXAM):


     REMARKABLE ADAPTATION:  FEMALE COWBIRDS FOLLOW OTHER FEMALES, SNEAK IN AND LAY THEIR EGGS QUICKLY.AFTER THE EGGS HATCH, A YOUNG COWBIRD IS FED BY A FOSTER HOST.  IT NEVER HEARS A COWBIRD SONG OR SEES ANOTHER COWBIRD UNTIL IT LEAVES THE NEST.  YET THE NEXT YEAR IT RECOGNIZES ITS OWN SPECIES, AND MATES, ETC.   COWBIRDS LAY UP TO 40 EGGS IN TWO MONTHS.  SOUNDS LIKE PERFECT STRATEGY, DOESN'T IT.  YET, OVERALL IT IS NOT ALL THAT MUCH MORE SUCCESSFUL THAN THAT OF OTHER BIRDS.  

 
 THIS WRAPS UP OUR COURSE IN NATURAL HISTORY.  I HOPE THAT IN ADDITION TO LEARNING A BIT ABOUT OUR LOCAL PLANTS AND ANIMALS, MOST OF YOU HAVE DEVELOPED A LOT MORE APPRECIATION FOR SOME OF THE MORE OBSCURE AND SMALLER THINGS OUT THERE.  I CANNOT STRESS ENOUGH THAT ALL LIVING THINGS, NO MATTER HOW SMALL OR WHETHER THEY BEAR LEAVES INSTEAD OF WINGS, OR LEAVE SLIME TRAILS INSTEAD OF FOOTPRINTS, ARE EQUAL. 

 

NOW GO OUT THERE AND ENJOY AND RESPECT ALL LIVING THINGS.  I HOPE TO SEE MANY OF YOU IN THE NEXT COURSE – THE NATURAL HISTORY OF ONTARIO.

 

GOOD LUCK ON THE FINAL!
OH YES, A+++++++++ TO ALL OF YOU!
