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It was an early Saturday morning, and Ash was playing video games as per usual, while his father got 
ready for work. ´,·P�VRUU\�,�FDQ·W�VSHQG�WKH�GD\�ZLWK�\RX�WRGD\��$VKµ�KLV�IDWKHU�VDLG�WR�KLP��´%XW�,�
KRSH�\RX·UH�ORRNLQJ�IRUZDUG�WR�VSHQGLQJ�WKH�GD\�ZLWK�\RXU�$XQW�2OLYHµ�

´6KH·V�IXQQ\��$QG�,�EDUHO\�HYHQ�NQRZ�KHU��,�KDYHQ·W�VHHQ�KHU�VLQFH�,�ZDV�OLWWOH�µ

´7KDW·V�EHFDXVH�VKH·V�EHHQ�WUDYHOOLQJ�WKH�ZRUOG��OHDUQLQJ�DERXW�DOO�VRUWV�RI�FRRO�DQG�LQWHUHVWLQJ�WKLQJV��
6KH·V�YHU\�H[FLWHG�WR�VHH�\RX��DQG�WKLQNV�WKDW�\RX·OO�UHDOO\�HQMR\�WKH�GD\�VKH·V�SODQQHG�µ

$VK�JUXPEOHV��´,�ZRXOG�UDWKHU�VWD\�KHUHµ
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6KRUWO\�DIWHU�WKDW��$XQW�2OLYH�DUULYHG��$VK·V�)DWKHU�OHWV�KHU�LQ��6KH�JUHHWV�$VK�DQG�KH�UHOXFWDQWO\�JUHHWV�
her, as his dad leaves.

´,�KRSH�HYHU\WKLQJ�JRHV�ZHOO�WRGD\��FDOO�PH�LI�\RX�KDYH�DQ\�LVVXHV�µ�$VK·V�IDWKHU�VDLG�DV�KH�NLVVHG�KLV�
VRQ�RQ�WKH�IRUHKHDG��´,·P�ORRNLQJ�IRUZDUG�WR�KHDULQJ�DERXW�ZKDW�\RX�OHDUQ�WRGD\�µ

´:HOO�$VK��,�KRSH�\RX·UH�H[FLWHG�µ�$XQW�2OLYH�VD\V�DV�VKH�FKHFNV�KHU�EDFNSDFN�WR�PDNH�VXUH�WKH\�KDG�
HQRXJK�IRRG�DQG�ZDWHU�IRU�WKHLU�WULS��´:H�QHHG�WR�VWD\�K\GUDWHG�WRGD\��2XU�ERGLHV�QHHG�ZDWHU�WR�
NHHS�XV�JRLQJ�RQ�RXU�DGYHQWXUHµ�VKH�WROG�KLV�QHSKHZ�H[FLWHGO\��DV�she handed him a water bottle. 

2



After a car ride that twisted and turned for what seemed like a long time, Ash and Aunt Olive 
arrived. They parked their car and start to look around. From where they parked, Ash could see out 
over a mountain covered in trees, all the way to a glimmering blue lake in the distance.

´+RZ�IDU�DUH�ZH�JRLQJ"µ�KH�DVNV��DOUHDG\�LPSDWLHQW�IURP�WKH�OHQJWK\�FDU�ULGH��´:HOO�,·G�OLNH�WR�PDNH�
LW�DOO�WKH�ZD\�RXW�WR�WKH�EHDFK��LI�\RX·UH�IHHOLQJ�XS�IRU�LWµ�KLV�DXQW�UHSOLHV�´%XW��ZH·OO�MXVW�VWDUW�ZDONLQJ�
DQG�LI�ZH�JHW�WRR�WLUHG�ZH·OO�WXUQ�ULJKW�EDFN�DURXQG��KRZ�GRHV�WKDW�VRXQG"µ

Ash grumbles again, empties the water bottle in one gulp and throws it on the side of the car. 3



´'LG�\RX�QRWLFH�WKDW�ZH·UH�DW�WKH�WRS�RI�D�UHDOO\�ELJ�KLOO"µ�DXQW�2OLYH�
asks Ash after a while.

´<HDK�µ�KH�VD\V�´WKDW·V�SUHWW\�FOHDU�µ

´:HOO�GR�\RX�NQRZ�ZK\�ZH·UH�DW�WKH�WRS�RI�D�ELJ�KLOO"µ��´:KDW�GR�
\RX�PHDQ"�6KRXOGQ·W�\RX�NQRZ�WKDW"µ�$VK�DVNV�UXGHO\��´,�PHDQW�ZK\�
the hill LV�KHUH��QRW�ZK\�ZH·UH�KHUHµ�VKH�UHSOLHV�QLFHO\�

$́UHQ·W�KLOOV�MXVW«�WKHUH"µ

´:HOO��VXUH��EXW�ZKDW�LI�,�WROG�\RX�WKDW�WKRXVDQGV�RI�\HDUV�DJR�DOO�RI�
this place was covered in ice and the ice helped create these 
ODQGVFDSH"µ

Ash for the first time lifts his gaze of the ground to look around.

4



5



:H·UH�DFWXDOO\�VWDQGLQJ�DW�WKH�WRS�RI�D�PRUDLQH��D�QDPH�IRU�D�KLOO�PDGH�E\�D�JODFLHUµ�VKH�H[SODLQV��
´'XULQJ�DQ�LFH�DJH�LQ�WKH�SDVW��WKH�JODFLHUV�RI�VWUHWFKHG�RXW�RYHU�WKH�HDUWK�XQGHU�RXU�IHHW��6LQFH�LW�
ZDVQ·W�WKH�VDPH�WHPSHUDWXUH�DOO�WKH�WLPH�WKH�JODFLHUV�ZRXOG�JURZ�DQG�VKULQN��WUDYHOOLQJ�DOO�RYHU�µ

´%XW�JODFLHUV�DUH�UHDOO\�KHDY\�DQG�UHDOO\�VWURQJ��VR�DV�WKH\�WUDYHOOHG�WKH\�SLFNHG�XS�URFNV�RI�DOO�
different sizes, including huge ones. And when they melted, they left behind those big rocks in giant 
piles and the melt-ZDWHU�FDUULHG�VRPH�RI�WKH�VPDOOHU�URFNV�GRZQ�WR�WKH�ERWWRP�RI�WKH�KLOO�µ

´:HOO�ZKDW·V�DW�WKH�ERWWRP�RI�WKH�KLOO�QRZ"µ

´7KH�EHDFK�µ�$XQW�2OLYH�VDLG� $́QG�RQ�RXU�ZD\�GRZQ��ZH·OO�VHH�ORWV�RI�RWKHU�FRRO�SODQWV�DQG�DQLPDOV�
WKDW�DGDSWHG�WR�OLYH�EHWZHHQ�KHUH�DQG�WKHUH�µ
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After a while they enter a thick forest.

´7KDW�LV�D�EHDXWLIXO�DQG�FRORUIXO�IORZHU�µ�$VK�VD\V��SRLQWLQJ�DQG�VWDUWLQJ�WR�EHFRPH�PRUH�HQJDJHG�

´<HV��EXW�LW·V�QRW�QDWLYH�KHUHµ�$XQW�2OLYH�VD\V�´:KDW�GR�\RX�PHDQ"�'LG�LW�WUDYHO�KHUH�OLNH�\RX"µ�$VK�
inquires

$́OO�QDWXUDO�HFRV\VWHPV�KDYH�HOHPHQWV�WKDW�PDNH�WKHP�VSHFLDOµ�$XQW�2OLYH�H[SODLQV�´:KHQ�ZH�WUDYHO�
from one place to another we might unknowingly bring seeds and other stuff with us, like in the hem 
RI�\RXU�SDQWV��RU�DWWDFKHG�WR�\RXU�VKRHODFHV��7KLV�OLWWOH�SODQW�SUREDEO\�JRW�KHUH�OLNH�WKDW�µ

´%XW�ZK\�LV�WKDW�EDG"�<RX�DOVR�WUDYHO�WR�RWKHU�SODFHV�DQG�\RX�DUH�QRW�EDG�µ
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$XQW�2OLYH�VPLOHV�WR�$VK�´,QYDVLYH�VSHFLHV�DUH�QRW�EDG�LQ�WKHPVHOYHV��
They are in the wrong place. They grow and spread too much 
because other species are not used to them. This results in damage to 
WKH�QDWLYH�VSHFLHV�µ

´6R��GRHV�WKDW�PHDQ�WKDW�ZH�VKRXOGQ·W�JR�WR�RWKHU�SODFHV"�:K\�GR�
you do it, then?

´:HOO��DV�,�WROG�\RX��LQYDVLYH�SODQWV�DUH�QRW�EDG�E\�WKHPVHOYHV��,W�LV�
us who are responsible for the proliferation of invasive species, 
because we are the ones that take them to the wrong places. That 
does not necessarily mean that we should restrain ourselves from 
traveling, but we have to be careful of how we might affect the 
SODFHV�ZH�JR�WR�µ

Ash stops for a while trying to process the information. He nods, 
smiles and keeps walking.
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Further down they stop to take a drink break and meet up with 
VWUHDP�RI�EURZQLVK�ZDWHU��´:K\�LV�WKLV�ZDWHU�EURZQ"�,V�LW�GLUW\"µ�
asks Ash.

´,·P�QRW�VXUH�LI�GLUW\�LV�WKH�ULJKW�ZRUGµ�$XQW�2OLYH�VDLG�´VRPH�RI�WKH�
water travels the ground and flows through decayed leaves and soil. 
The water changes color as it drags small particles and dissolves 
VROXEOH�PDWHULDOµ

´:RZ��0\�GDG�RQFH�WROG�PH�WKDW�VRPH�ULYHUV�IORZ�XQGHUJURXQG��
$UH�XQGHUJURXQG�VWUHDPV�DOVR�EURZQ"µ�$VK�YHQWXUHV

´,Q�IDFW��WKH\�XVXDOO\�KDYH�WKH�FOHDUHVW�ZDWHU��3DUW�RI�WKLV�ULYHU�IORZHG�
underground, but the water eventually reached the surface and 
mixed with the larger stream above ground. You can even find where 
VPDOOHU��XQGHUJURXQG�VWUHDPV�PHHW�ELJJHU�RQHV�OLNH�WKLV�µ

$VK�ZDONV�WR�WKH�HGJH�RI�WKH�VWUHDP��´<RX�FDQ"�+RZ"µ
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Aunt Olive squats next to him and reaches her arm into the river. 
´7KH�ZDWHU�IHHOV�PXFK�FROGHU�WKHUH��2K��)RXQG�VRPHWKLQJ�µ

´/HW�PH�VHH�µ�$VK�VD\V��DQG�NQHHOV�GRZQ�QH[W�WR�KLV�$XQW��+H�PRYHV�
his hand around and felt the difference, it was ice cold! He peeks 
RYHU�WKH�HGJH�RI�WKH�VWUHDP��DQG�VHHV�WKH�ULYHU·V�SHEEOHG�ERWWRP��

He picks up a rock with something stuck to it. Looking closer Ash 
H[FODLPHG�´,V�WKLV�D�EXJ"µ

´6XUH��<RX·OO�ILQG�ORWV�RI�LQWHUHVWLQJ�FUHDWXUHV�LQ�KHUH��7KH�VWUHDP�
moves very fast though, and not all creatures can swim like fish do. 
So this little caddisfly larva makes a home and perches on a rock. 
7KH\�OLYH�LQ�ZDWHU�ZKHQ�WKH\·UH�\RXQJ��DQG�HYHQWXDOO\�HPHUJH�DV�
flying insects. These friends eat small bits of leaves and trees in the 
water.
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´:RZ�µ�\HOOV�$VK�DIWHU�D�ZKLOH�RI�ZDONLQJ�VLOHQWO\��SRLQWLQJ�DW�VRPHWKLQJ�PXVK\�´0XVKURRPV�JURZ�
RXWVLGH��,�WKRXJKW�WKH\�ZHUH�PDGH�IRU�SL]]DV�µ�

´2I�FRXUVH�QRW��0XVKURRPV�DUH�OLNH�IUXLWV��WKRXJK�QRW�RI�SODQWV�EXW�RI�IXQJLµ

´)XQJL"µ�KH�DVNHG�SX]]OHG

´7KDW·V�ULJKW��/LNH�DQLPDOV�DQG�SODQWV��IXQJL�DUH�SDUW�RI�DQRWKHU�NLQJGRP�RI�OLYLQJ�EHLQJV��WKRXJK�ZH�
often only can see their fruits, like this mushroom. Fungi are very important to natural ecosystems, 
EHFDXVH�WKH\�DUH�GHFRPSRVHUVµ
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+HU�DXQW�SDXVHG�DQG�NQHHOHG��JUDEELQJ�OHDYHV�DQG�WKURZLQJ�WKHP�LQ�WKH�DLU�´7KHVH�OHDYHV�GLHG�EXW�
WKHLU�HVVHQFH�LV�JRLQJ�EDFN��,Q�D�ZD\�WKH\�QHYHU�GLHµ

´+RZ�LV�WKDW�VR"µ�$VK�FDQ·W�VWRS�DVNLQJ�TXHVWLRQV�QRZ

$́OO�GHFD\HG�PDWHULDO�LV�EURNHQ�GRZQ�E\�QDWXUH��:DWHU�DQG�PDFURLQYHUWHEUDWHV�OLNH�WKH�RQHV�ZH�VDZ�
break down these leaves to small particles which then are consumed by organisms like fungi to turn 
WKHP�EDFN�WR�QXWULHQWV�ZKLFK�DUH�WDNHQ�E\�SODQWV�IURP�WKH�VRLO�WKURXJK�WKHLU�URRWVµ�6KH�VWRSSHG�DQG�
ORRNHG�DW�KLP��VPLOLQJ�´(YHU\WKLQJ�F\FOHV�EDFN�LQ�QDWXUHµ
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´,�FDQ�VHH�WKH�ODNH�µ�$VK�VFUHDPV�SLFNLQJ�XS�KLV�SDFH��´:H�DUH�JHWWLQJ�FORVH�µ

´:H�VXUH�DUH��,·OO�UDFH�\RX�WR�WKH�HGJH�µ�7KH\�DUULYH�DW�WKH�ODNHVKRUH��DQG�$VK�VFUHDPV�LQ�H[FLWHPHQW�
´1RZ�WKH�ZDWHU�LV�JUHHQ��:DWHU�LV�VR�FRORUIXO�µ

´7KDW·V�ULJKW��ZKDW�GR�\RX�WKLQN�PDNHV�LW�JUHHQ"µ�VKH�LQTXLUHG��´:HOO�SODQWV�DUH�JUHHQ«�$UH�WKHUH�
SODQWV�LQ�WKH�ZDWHUµ

´7KHUH�VXUH�DUH��7KHVH�DUH�FDOOHG�DOJDH�DQG�DUH�IXQGDPHQWDO�WR�ZDWHU�HFRV\VWHPV��%XW�OLNH�HYHU\WKLQJ�
LQ�OLIH��WRR�PXFK�RI�VRPHWKLQJ�FDQ�EH�EDGµ
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´+XPDQV�SXW�D�ORW�RI�QXWULHQWV�LQ�WKH�ODQG��WR�KHOS�RXU�FURSV�JURZ�IDVWHU�DQG�ODUJHU��%XW�WKRVH�H[FHVV�
nutrients in the soil when rain falls are carried as runoff into the river and flow to the lake. The algae 
WKHQ�XVH�WKRVH�QXWULHQWV�WR�JURZ�LQ�QXPEHU�H[FHVVLYHO\�µ

$́QG�ZK\�LV�WKDW�EDG"µ

´5HPHPEHU�KRZ�LQYDVLYH�VSHFLHV�PLJKW�JURZ�DQG�VSUHDG�WRR�PXFK��GDPDJLQJ�RWKHUV"�6RPHWKLQJ�
similar happens here. When all those excess algae die, decomposers have a lot of work and they 
overuse one precious resource in the water: oxygen. Without this, dead zones form: areas with little 
R[\JHQ�ZKHUH�QRWKLQJ�HOVH�FDQ�OLYHµ��6KH�VLJKV�DQG�ORRNV�XSVWUHDP�DQG�EDFN�WR�WKH�ODNH� $́V�\RX�FDQ�
VHH��QDWXUH�LV�LQ�EDODQFH��:H�PLJKW�DOWHU�WKH�EDODQFH�ZLWKRXW�UHDOL]LQJ�µ
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A few feet from where he is standing, Ash notices an old plastic water bottle, probably carried by the 
river, and thinks back to the start of the journey where he dropped a similar one by the side of the 
car.

´5HDG\�WR�JR�EDFN"µ�$XQW�DVNV�KLP

´,Q�D�PLQXWH�µ�+H�RSHQ�KLV�EDFNSDFN��SLFNV�WKH�ZDWHU�ERWWOH�DQG�SXWV�LW�LQ�WKH�EDFNSDFN��WKHQ�JRHV�
running towards her aunt.
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´6R��KRZ�ZDV�LW"µ�$VK·V�GDG�DVNV��RQFH�WKH\�KDG�VDLG�JRRGE\H�WR�$XQW�2OLYH��
´'LG�\RX�KDYH�D�JRRG�WLPH"�'LG�\RX�OHDUQ�DQ\WKLQJ�QHZ"µ

´,W�ZDV�RNµ�$VK�UHSOLHV

-́XVW�2N"�$XQW�2OLYH�WROG�PH�WKDW�\RX�JX\V�ZHQW�WR�WKH�SODFH�ZH�XVHG�WR�JR�DV�
NLGV��,�ORYHG�WKDW�SODFH��:H�GLVFRYHUHG�VR�PDQ\�FRRO�WKLQJV�WKHUHµ

Ash takes a while to answer, taking a glance at the TV station and his 
videogames in the shelf. An internal battle seems to be going inside his head. 
After a while he goes to the sofa and starts emptying his backpack, smiling when 
retrieving the empty bottle.

´<HDK��,�OHDUQHG�D�ORW�WRR��:H�ZHQW�WR�SODFHV�ZKHUH�\RX�FRXOG�VHH�WKH�SDVW�DQG�
how nature has changed! Aunt Olive told me about how plants travel from one 
SODFH�WR�DQRWKHU«�,�QHYHU�WKRXJKW�SODQWV�PRYHG��2K��$QG�VKH�VKRZHG�PH�
small animals and the houses where they live in!

´:RZ��7KDW�LV�DPD]LQJ�µ�$VK·V�GDG�H[FODLPHG

Ash puts the bottle in the recycling bin in the kitchen and starts laughing ´'LG�
\RX�NQRZ�WKDW�PXVKURRPV�DUH�PRUH�WKDQ�MXVW�LQJUHGLHQWV�IRU�SL]]D�"µ
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