
AHh, 
springtime...

by Tracy burkhard

IDYLLIC, NO?

WELLL... 
not for 
everyone...

the time of the 
year when many
animals pair up
to mate.

insect 
carcasses 
wrapped 
in silk

or male nursery      web spiders,
who present potential       mates

cannibalism offers nutritional 
rewards to female spiders...
but of course, males prefer to 
stay alive!

in the ducks, increased mating 
means more offspring for males-
but for females means injury or 
offspring of poor quality.

oNE FAMOUS EXAMPLE of sexual 
conflict IS found in DUCKS- 

FORCED COPULATION
is pretty common!

For some creatures, finding a mate 
can be a bit more aggressive-

-Especially if the sexes don't 
agree on a mating tactic.

  or male nursery   Web spiders,
who present potential    mates 
insect carcasses wrap  ped in       silk-

-to avoid being 

eaten during 
copulation!

The peculiarities of porpoise sex
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-when A male porpoise, who has been lurking 
nearby, leaps from the water-Penis erect-

Trying to forcibly mate with the female!

BAM!

**This all takes place within two seconds.**
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A female porpoise 
is swimming...

...she's surfacing 
to take a breath...

...she has no idea 
what's about to 
happen-

one lesser-
known example 
of sexual 
conflict can be 

found in some 

cetaceans- 

-a group of marine mammals including 
whales, dolphins and porpoises.

Let's take a look at the very odd mating behavior of 
the harbor porpoise:

orca

dolphin



RECORDED OVER 

8 YEARS...

and IN OVER 

144 MATING 
EVENTS...
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position at closest 
point of approach

theY FOUND THAT MALEs 

always-100% of the time- 
approached FemaleS from 

the left SIDE!*

a group of researchers had 
observed this coercive behavior 
from the golden gate bridge in the 
san francisco bay.

every day during ebb tides, the 
porpoises would swim under the 
bridge and out of the bay...

...and the biologists took 
videos and photographs 
opportunistically, documenting 
each interaction.

this Left-side bias is unusual-
 

-so unusual that among all mammals, 
only harbor porpoiseS behave like this. ...but why?
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but besides 
surfacing for air,

most of their time is 
spent in the depths 
of the ocean...

where their lives remain 
unobserved, a secret.

how can we study an animal 
we don't often see?
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DARA ORBACH, a biologist at TExas A&M, 
Corpus Christi, has devoted her career to 
understanding the reproductive behaviors of 
cetaceans.

https://daraorbach.weebly.com/ 

dara orbach

marine biologisT,

behavioral ecologist & anatomist 

DURING HER PHD WORK, 
DARA HAD BECOME AN 
EXPERT IN CETACEAN 
REPRODUCTIVE 
ANATOMY 
AS WELL. 

dara had 
found that
unlike 
most other 
mammals 
That have a 
simple 
female 
anatomy...

instead of a simple 
passage from vaginal 
opening to cervix, they 
have a complicated mass 
of tunneling folds... 

dead end

dead end

dead end
dead end

...Female Harbor 
porpoises have a highly 
convoluted reproductive 
tract. 

...many of which lead to 
dead ends. only one 
tunnel correctly leads 
to the cervix.

IN OTHER 
SPECIES,
EXTENSIVE VAGINAL FOLDING 

CAN EVOLVE AS A 
DEFENSE AGAINST
 FORCIBLE 
   COPULATION.

IT'S CLEAR 
THAT QUITE 

OFTEN...
...FEMALES ARE 

NOT INTERESTED 
IN MATING WTIH 
EVERY MALE...

...BUT MALES 
TRY TO SIRE 
OFFSPRING WITH EVERY FEMALE-

A DISAGREEMENT 
THAT MAY HAVE LED TO 
AN EVOLUTIONARY 
       ARMS RACE.
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if the females'
EXTENSIVE 
vaginal folding evolved as 
                    a defense against 
                    forced mating...

...PREDICT THE ANGLE NEEDED 
FOR OPTIMAL PENETRATION? 

...Could the
left-handed      
mating
bias... 

an inflated harbor porpoise penis 

from oRBACH ET AL. Proc. R. Soc. B., 2017

They inflated the excised penises 
with saline pumped from a keg 
to simulate erections... 

a silicone mold of the vaginal tract

...and They also created molds of 
the vaginal tracts using 
dental silicone. 

from oRBACH ET AL. Proc. R. Soc. B., 2017

DARA and her collaborators 
DISSECTED OUT THE REPRODUCTIVE 
TRACTS OF post-mortem HARBOR
PORPOISES.

 

from oRBACH ET AL. Proc. R. Soc. B., 2017

CT SCAN OF PENIS INSIDE OF VAGINA.

Finally, they carefully inserted 
inflated penises into excised  
vaginal tracts -

           -and USED cT scanning TO 
INVESTIGATE THE OPTIMALITY OF 

DIFFERENT ANGLES OF PENETRATION. 

WHEN WE LOOK AT THE THE MALE 
REPRODUCTIVE ORGAN-A FIBROELASTIC 
TISSUE RESISTANT TO BENDING-

-WE SEE IT IS 
EXTREMELY 
ASYMMETRICAL.
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We quantified the 
asymmetry of the 
harbor porpoise vaginal tracts, finding
              they all spiraled to the left.*
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Similarly, the inflated penises 
all had a leftward cant in 
their shape.*

penile tip

changes
in penile ANGLE

1

2
3

4

...we FOUND THAT THE OPTIMAL 
ANGLE OF PENETRATION 
OCCURRED WHEN VAGINAL AND 
PENILE ASYMMETRIES WERE 
ALIGNED...

bY CONTRAST, OTHER ANGLES 
OF PENETRATION THAT DIDN'T 
LINE UP MORPHOLOGICAL 
ASYMMETRIES... 

...POTENTIALLY ALLOWING MALES 
TO PENETRATE DEEPER INTO 
THE VAGINAL TRACT AND 
IMPROVE THEIR CHANCE OF 
INSEMINATING THE FEMALE!**

 ...INHIBITED THE PENIS 
FROM NAVIGATING THE 
CONVOLUTED VAGINAL 
FOLDS.**
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PENIS

PENIS

VAGINAL TRACTVAGINAL TRACT

oRBACH ET AL. Proc. R. Soc. B., 2017

 

-CORRESPONDING EXACTLY WITH THE 
LEFT-SIDED MATING BEHAVIOR 
WE SEE IN THE FIELD. 

tHE BODY POSITIONING THAT ALLOWS FOR 
THE OPTIMAL ANGLE REQUIRES THAT A MALE 
PORPOISE PENETRATE THE FEMALE 
FROM THE LEFT-

iT SEEMS THAT THE LEFT-SIDED BIAS 
OF MALE MATING BEHAVIOR HAS 
COEVOLVED WITH GENITAL shape 
TO ALLOW THE PENIS TO CIRCUMVENT 
COMPLEX VAGINAL FOLDING!

when WE SCANNED 
inflated penises 
inserted IN 
vaginal tracts...
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read more about this topic:

by combining what we 
have learned about 
porpoise morphology 
and behavior... 

some mysteries remain 
to be solved!

stay tuned...

1.  dr. orbach's website: https://daraorbach.weebly.com/

2. SICB website: http://www.sicb.org/

3. Orbach et al. 2017. Genital interactions during simulated 

      copulation among marine mammals. Proceedings of the Royal Society b. 

4. Keener et al. 2018. The sex life of harbor porpoises (Phocoena phocoena): 

      Lateralized and aerial behavior. Aquatic mammals

5. orbach et al. 2020. Asymmetric and spiraled genitalia coevolve with unique 

      lateralized mating behavior. scientific reports.
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-by angling her body in a way that 
doesn't properly align MALE AND 
FEMALE GENITALIA, she may be able to 
prevent copulation or insemination!

THIS ALSO MEANS THAT females 
might have more control over 
paternity than we've PREVIOUSLY 
thought-

..."LOve is a 
battlefield"!*

it's like pat benatar sings...

*see "sexual conflict" from page 1

 

...we can hypothesize
about the secret lives 
of harbor porpoises.

it remains challenging to 
test these ideas...

...but we keep searching for 
new creative ways to test 
our hypotheses! 
                          until then...

SO...Can females 
control paternity of 
their offspring? 

And which came first: 
the mating behavior 
or the genitalia??

This work was presented at the 

annual meeting of the 

Society for Integrative and 

Comparative Biology 

in Austin, Texas, January 3-7 2020.

Thanks for reading!
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