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Lemons contain
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A lobster's blood is

colorless but when

exposed to oxygen
it turns blue



"Death Finds a Way or Mud"
Chapter 1, "Hello?"

By Prof. William John Murray, www.warwick.ac.

t was just past eight on Tuesday morning
and Mary was having breakfast with Matty

Mary started speaking to t
go, as soon as possible. Dad is dead; but | will

when the call came. 0 He # lhoadv es hteo snaai kde, tohMea rfyor ma | i d
Beedle heredé. She spoke/Jalgerdtonsee himte seewhat has happeree, th
at Matty and continued more quietly. Gradually under stand. . . §gan8then pickedai | ed
her voice faded and her knuckles turned white up again, still visibly in
as she held the phone as if it were the only rock to get to school, we are |
in an ocean of pain. day of term. ...oh heavens, we have to go right

now. l sndt that typical of

Though the news of his death came like a bolt
from the blue, yet, somehow, it had a ring of
truth to it, of certainty, almost as though she
had been expecting it.
news hits her, her legs seemed to crumple and
her back slid down the kitchen wall until she
was sitting on the Vyoor.
unseeing across the room and the phone dan-

gled from its cord. 0

put his career in front of everything. What did

he care that his son was starting school when he

had his bloody conference
nthie iPlRGangegtingrthes levening, 3 have ttoebe

there. Or Vicky Stone will just get her way,

what with Father Brennan on pilgrammage and

aHelr. 6dar k eyes gazed

Qnee mpra hen vegice gailed o, but when she
spoke again it was with a
oMatty, get your shoes on.
to go to Santander. Its three weeks before you

go back to Durham, and you know you can just

cancel the Wales trip. Technically you are even

r aw adaltnMalyiakdd arecca m® school, but when

| get back we will call the Spanish authorities

Matty watched his mother with interest over
his weetabix, and then helped himself to
another spoonful of sugar. Ten year old kids
have priorities. She was still sitting on the
yoor a few minutes | a
and asked her to move so he could get some
crisps for his pack lunch. He was fourteen and sort it out. There was even a ghost of a

and as empathic as only a teenage boy can be. |l e on Maryds face as sh
oMom, | need to get i btehe frootddoe d up, shock
maki ng her dark eyes OMi ke. . ,< udn.< Mi ke,

look at me when | am talking to you.
Mike...Dad...| just had a call from the Spanish
police. They found a body in the harbour this
morning, they think its Dadbo¢o.

To be continued in the next
edition with chapter 2, "Juan"

Half an hour later Mary and her three children
were beginning to take stock of the facts. A body

had been found early that morning, yoating in
Santander harbour. A psherman | eaving just
before dawn had seen it prst, and called the

lice. The drowned man was in his late forties,
medium build, dark hair shot with grey....all
matched Andrew Beedle perfectly. He wore dark
trousers and a f ashiethatd6! | ove Dubai o t
they all knew only too well. And in his back

pocket the police had found a passport...with

Maryds name and number= That -was what = —_——
had brought the call so quickly.
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" Physicists at CERN
are seeking answers,
using some of the world's

most powerful Visit CERN
particle accelerators. CH-1211 Geneva 23
Switzerland

plasma physics, interferometry, and astronomical mstrumentatlon CASSH
research staff and students affiliated with UCSD's departments of Physms
Biochemistry, and Electrical and Computer Engineering (ECE), and oth

Further details www.casswww.ucsd.edu

Hello, curious khz! Have you got a que
answer? Ask an adult to send your questi
name, age and which town or city you

recording of your question

* Email your question to curiouskids@theconversatiol
* Tell us on Twitter by tagging @ConversationUK with the hashtag
#curiouskids, or
* Message us on Facebook.

THE UNIVERSITY QF

WARWICK

Coventry, CV4 7AL
United Kingdom
www.warwick.ac.uk
Tel: +44 (0)24 7652 3523
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Kristie L Miller PhD (Sydney, Australia)

Kristie Miller is a research fellow in philosophy at the University of Sydney,

Australia. She is the author of Dating Philosophy for Everyone and Issues in Theo-
retical Diversity: Persistence, Composition and Time as well as numerous journal
articles. In January of 2006 A/Prof Miller took up an Australian Research Council
Postdoctoral fellowship at the University of Queensland. In July of 2006 Kristie and
the grant moved to the University of Sydney and in January of 2009 she was

awarded a University of Sydney DVC Postdoctoral Research Fellowship. Since

2011, she has been a Senior ARC Research Fellow. A/Prof Miller is currently joint
Director of the Centre for Time. www.sydney.edu.au

Hal Herzog Ph.D. ( Asheville, NC)

Hal Herzog is Professor Emeritus of Psychology at Western Carolina Univer-

sity and has been investigating the complex psychology of our interactions

with other species for three decades. His research interests include the
impact of pets on human health and well -being, attitudes towards the use

of animals, and the evolution of pet -keeping. Prof. Herzog has written many
articles for news outlets including the New York Time s, the Washington Post,
Wired, New Scientist, and Time Magazine . He is the author of the book Some,
We Love, Some We Hate, Some We Eat: Why It's So Hard To Think Straight
About Animals . In 2013, he received the Distinguished Scholar Award from

the International Society for Anthrozoology.  www.halherzog.com

William John Murray (UK)

Physics prof. and Ph.D. W. J. Murray is an Edinburgh  -born researcher. His
involvement at CERN includes understanding the interactions and proper-

ties of the Higgs boson using the ATLAS detector at the LHC (CERN). He is
searching for new physics, especially dark matter. Prof. Murray was the

ATLAS Higgs convener from 2009 until 2011, physics coordinator from 2012 -
2014, and was right in the center of the Higgs discovery in July 2012. Prof.
Murray was a researcher at the Rutherford Lab, in Oxfordshire and in 2013
became a professor at Warwick University.  http://delphiwww.cern.ch/

Frank T. McAndrew (Galesburg, lllinois)

¢ Frank McAndrew is the Cornelia H. Dudley Professor of Psychology at Knox
College and is well -known as a purveyor of psychological science to lay audi-
ences. He is regarded as one of the "key individuals" in the history of environ-
mental psychology by researchers in that field. Prof. McAndrew is a winner

of the Caterpillar Faculty Achievement Award and has been nominated for

the prestigious CASE U.S. Professor of the Year Award. He is an elected
Fellow of the Association for Psychological Science, the Society of Experimen-
tal Social Psychology and a Charter Fellow of the Midwestern Psychological
Association. www.frankmcandrew.com
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Jeffrey Alan Lockwood ( United States )

/| Prof. Jeffrey Alan Lockwood is an award -winning author and University of
Wyoming professor of Natural Sciences and Humanities. He writes both non-
fiction science books, as well as meditations. He is the recipient of both the

| Pushcart Prize and the John Burroughs Medal. Prof. Lockwood earned a B.S.
| degree in biology from New Mexico Institute of Mining and Technology, where
1 he was the 1982 recipient of the Brown Award. He received a Ph.D. in ento-
mology from Louisiana State University, after completing a dissertation enti-
tled, The behavioral ecology of the first instar southern green stink bug,
Nezara viridula (L.) www.|effreylockwoodauthor.com

The University of Leeds (Yorkshire, UK)

The University of Leeds, established in 1904, is a public research university in
Leeds, West Yorkshire, England.With 33,300 students, it is the fifth largest
university in the UK. From 2006 to present, the university has consistently
been ranked within the top 5 in the United Kingdom for the number of appli-
cations received. www.leeds.ac.uk

Adele Pentland (Queensland, Australia)

Paleontologist Dr. Adele Pentland is a PhD candidate from the department of
chemistry and biotechnology at the Swinburne University of Technology. She

is a research associate of the Australian Age of Dinosaurs Museum of Natural
History ( Winton, Queensland) and is leading the research into the new species
N of pterosaur. www .swinburne.edu.au

Maria Anna van Driel (Germany)

Maria Anna is the owner and founder of The Next Truth magazine, an in-
vestigative science journalist, columnist, foreign correspondent, and ghost
writer. She is the host of the TNT -podcasts. Her interest includes among
others Mythology, Medieval and (pre) Egyptian Symbolism, Theoretical -,
Experimental -, and Astroparticle Physics. Maria Anna finds always the time
to write new articles while having a nice chat with her (future) contributors.
www.nexttruth.com
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Can Dogs Tell Time?

By Kristie L Miller PhD, www.sydney.edu.au

t seems pretty obvious that dogs can tell time.

No one who has a dog really doubts that dogs
can tell when itds ti me f
Freddie (pictured) stamps his feet and cries if
dinner does not appear at the time he is expect-

ing.

But until very recently, there had been no studies
on whether dogs are able to measure time. It
could be that dogs are unable to tell how much
time has passed, but that they use other cues to

determine when itds ti me or
for their human to come home. If dinner, or a
walk, or a returning human, tend to happen after : ,
certain cues, then dogsd ampmgit pp.y%'cﬁ’ {hou%h 3h|$ @Scpfzep @OVY? t% t el l
that it is time for those events to happen might : dabble n felated aréas. i par-“CUIar he's L

i interested in mereology, space -time, composition
really only be a capacity to detect that the rele- and persistence. She mostly tends to think about
vant cue has just occurred. chunks of matter and randomly arranged

configurations of particulars.
The question is, can dogs tell time, and, if they
can, how do they do it? )
and then starts the accumulator collecting pulses

There are already two hypotheses about how at the beginning of the interval to be timed. The
dogs tell time, assuming that they do. Alexandra switch then stops the accumulator from collecting
Horowitz (2016) has suggested that dogs any more pulses at the end of the interval to be
might smell how much time has elapsed by using timed. The system then counts the number of
decreases in the amount of scent in the air from pulses collected, and stores this information in
some particular event, until the current time. For working memory, where this can be compared to
instance, dogs might work out when their human pulses collected during some other measured du-
is likely to return by monitoring the decrease in ration. We can then determine that one temporal
the amount of scent from the human throughout duration is longer, or shorter, than another.
the day. When the scent reaches a certain level of
dissipation, the dog knows that a certain amount Two recent studies, (Domeniconi and Machado
of time has elapsed and that the human is likely 2017 and McPherson and Roberts 2017) aimed to
to be returning. see whether dogs measure temporal durations.
Another theory is that a dog is able to detect how Both studies used what are known as temporal
much time has passed using much the same bi section tasks. That sound
mechanism as is hypothesised to exist in other Temporal bisection tasks begin with a training
species, including humans. On that view, we session in which the aim is for participants to
each, dogs included, have inside us a little inter- pair some stimulus (say a yellow box) with ex-
nal timing system made up of a pacemaker, an periencing an interval of a certain length (say
accumulator, and a switch. We track time by one second) and pair a different stimulus (say a
tracking the number of pulses emitted by the blue box) with experiencing an interval of a dif-
pacemaker, which are then collected by the accu- ferent length (say 4 seconds). The aim is to train
mulator. If we want to measure the time between participants to choose the yellow box when they
two events, the system empties the accumulator experience a 2-second interval and to choosea 'y 'y 'y

8 | Young People Science Sept/Oct 2020



blue box when they experience a 4 -second inter-
val.

In the Domeniconi and Machado study, five dogs
were initially trained to choose a yellow stimulus
and not a blue one when they heard a 1 -second
tone, and were trained to choose a blue stimulus
and not a yellow one when they heard a 4 -second
tone. It took, on average, 34 trials to train the

dogs to do this task, and they had an above 80
percent success rate.

Once the dogs had learned to choose the right
colour when they were presented with the tone

of the relevant length, the experimenters then
offered them tones that were neither 1 second not

The dogsd responses
as sensitive to intervals of time as pigeons and
possums, more sensitive than fish and turtles,
but less sensitive than cats, rats, monkeys, and
humans, at least when compared using a tempo-
ral bisection task. It is unclear whether this is

the result of some loss of capacity to track time
due to domestication, or an artifact of small dif-
ferences in study design .

At any rate, even if dogs are not quite as sensi-
tive to temporal intervals as cats, rats, and mon-
keys, they still do pretty well on this task.

The second study, by McPherson and Roberts,
also used a temporal bisection task. But their

4 seconds in
length, but in-
stead, somewhere
in between. The
aim is to see
which stimulus,
yellow, or blue,
the dogs choosein
response to each
of the tones they
are given, and to
graph the results.

After the training
phase, the dogs
were randomly
given 12 tones,
six long and six
short. They were then positively reinforced if
they chose the yellow stimulus for the short tones
and the blue stimulus for the long tones.

Freddie measuring time.

Finally, the dogs were given 18 tones in random
order, and their choice of stimulus was not rein-
forced. If dogs can measure temporal intervals,
then we would expect to find that they choose the
yellow stimulus the closer the tone is to 1 second,
and begin to choose the blue stimulus as the tone
gets closer to 4 seconds. In fact, the study found
that dogs switch from choosing the yellow, to
choosing the blue stimulus, at about the geomet-
ric mean between 1 and 4 seconds. (The geomet-
ric mean is calculated by taking the square root
of the product of the numbers in question. Hence
the geometric mean of 2 and 10 is the square root
of 20 (~4.47) while the arithmetic mean of 2 and
10 is the sum of the numbers divided by 2 (6).)
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task was a little
more complicated.
They had six par-
ticipant dogs, and
they divided the
dogs into two
groups, one of four
and one of two.

The group of four
dogs was trained
on the bisection
task in much the
same way as in the
experiment just
described, except
that the temporal
intervals they
were trained on used both a tone and a light to
mark the extent of the interval. Also, in this ex-
periment, the dogs were trained on an interval of
2 seconds, and one of 8 seconds. These dogs ei-
ther heard a tone and saw a light go on for 2 sec-
onds, and were taught to approach feeder 1, or
they heard a tone and saw a light go on for 8 sec-
onds, and were taught to approach feeder 2.

The second group of dogs was trained on the
same intervals, but they were trained using only
a light to mark the extent of the interval. They
were taught to approach feeder 1 if they saw the
light go on for 2 seconds and to approach feeder
2 if they saw the light go on for 8 seconds.

Once the dogs were 75 percent accurate, they

were given trials of signals of 2, 3, 4, 5, 6, and 7
and 8 seconds.y Yy Yy

Sept/Oct 2020
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The dogs trained on both the tone and light some-
times saw both signals, and sometimes they
heard only the tone or saw only the light.

The dogs in the other group saw only the light.
Interestingly, the dogs trained on  both the tone
and light were accurate when they were pre-
sented with both signals, and when they were
presented with only the tone but no light. In both
these conditions, the dogs responded by switching
which feeder they went to at around the geomet-
ric mean between 2 and 8 seconds. By contrast,
they were relatively inaccurate when they saw
just the light. However, the dogs in the condition
that were trained to respond just to the light

were sensitive to the intervals elapsed,

though not as sensitive as the dogs trained with
the tone and light.

This suggests that the dogs trained using both
the tone and the light were using the tone, and
not the light, to determine the duration of time
that had passed, while the dogs that were trained
using only the light were using the light to deter-
mine the elapsed duration, but were less effective
at determining the duration than were the dogs
who were trained using the tone. The experi-
menters concluded that when the light and tone
were presented, the tone overshadowed the light,

Sam Baron
Kristie Miller

AN
INTRODUCTION
TOTHE
PHILOSOPHY
OF TIME
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luction to the Philosophy of Time
ral

m ne with many of the theories presented to us in physics

N ———
ISt Whether there is a single moment that is objectively
ent; whether time flows or is static; and whether, ultimately, time

which was then not salient as a cue they could
later use in the task. It remains unclear, though,
why the tone so overshadowed the light, given
that both were of moderate intensity. All up, the
studies jointly show that dogs can measure dura-
tions of time, and that they do it fairly well.

But the studies don't tell us  how dogs do this: by
smell or through an internal timing mechanism.

Given that the intervals they tested were very

short (in the range of seconds) the results suggest

that the dogs were probably using something like

an internal mechanism rather than tracking dif-
ferencesinsmel. But of that doesnot
dogs don't use smell to track longer intervals of

time. Since these are the first studies of this kind

on dogs, though, we really want to see more evi-

dence about dogsd capacity
the mechanisms by which they do this.

In the meantime, when your dog complains that
theydve been waiting for 10
dinner, you should take them seriously.

< < <

This article was first published on the website of Psychology
Today, www.psychologytoday.com

L

0 our lived experience of the world. Yet, as this book
is startlingly difficult to reconcile the way we seem to

and metaphysics.

xplore a range of views about the nature of time,
different these are from the way we typically
k about time and our place in it. They consider
such questions as: whether time travel is

possible, and, if it is, whether we can

exists at all.
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In an ever -changing, in -
creasingly complex world,
it's more important than
ever that our nation's youth
are prepared to bring know-
ledge and skills to solve
problems, make sense of in-
formation, and know how to
gather and evaluate eviden-
% ce to make decisions. These
2 are the kinds of skills that
&+ students develop in science,
e

technology, engineering and
math A disciplines collecti-
vely known as STEM .

Source www.ed.gov/stem

2 =N 1 Y
Tn }: El I‘O EIONAT: = Based on award-winning scientist Marc Bekoff's years studying
LIVES OF ANIMALS social communication in a wide range of species, this important

A Leading Scientist Explores Animal Joy, book shows that animals have rich emotional lives.
Sorrow, and Empathy — and Why They Matter
s &

{rof. Bekoff skillfully blends extraordinary stories of animal joy,

- empathy, grief, embarrassment, anger, and love with the latest
tific res confirming the existence of emotions that

commo | experience have long implied.

 touching stories, "The
call for reassessing both
g, s & 2 r,t 73

t
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Support Wolf Song of Alaska - August 2018

Come Check Us Out & Stay in the Know!

- Stay up to date on what is happening with wolves
" and wildlife in Alaska and beyond.

Donole Today!
~

Commenty T 0 serovsoe

WOLF SONG

Wolf Song of Alaska

Become a Member
Give a Gift Membership
Renew Membership
Make a Donation

Estate Planning’

Become a Corporate Sponsor WOLF SONG . . N
Corporate Matching Gift Programs Wl Id I Ife N eWwSs ‘ . .
www.wolfsongalaska.org/chorus/support .

Q°

www.facebook.com/wolfsongofalaska

* You don’t need a Facebook account to view the page *

Join the discussion, share,
andhelppromote
awareness about wolves

alaska

‘a' By becoming a member of Wolf Song of Alaska,
you will be supporting the entire spectrum of our

educational programs and projects Ah
out us

ia! You can "experience the wolf" whether you live in

Anchorage, Minneapolis, Amsterdam or Sydney Since 1988 Wolf Song of Alaska has played a major role

in dispelling myths and educating the public about this
misunderstood animal. We provide unbiased
information about wolves, wild canids, and other
wildlife through our science, education, and public
awareness programs.

‘&' Help demystify this magnificent symbol of wildness

Individual U.S. Membership.....$25.00

Family U.S. Membership....$35.00

Single International Membership....$35.00 ( U.S.) . .
Family International Membership....$45.00 ( U.S.) Wolf Song of Alaska is a 501 (c)(3) non-profit,
non-political volunteer organization.

Federal ID #92-0127397.

Gl g‘ ;m;a,:,: Wolf Song of Alaska
e P.O.Box 770950, Eagle River AK 99577-0950

- Mah3) s

E-mail us at: wolfsong@wildwolves.org

www.wolfsongalaska.org/chorus/support Phone: 1-507-622-9653

www.wolfsongalaska.org
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