




We are hunters     1960   8th grade  Paul Hebert. 





1953  My genes and my father taught me to hunt.

We have been hunters for 6 million years. 



Danny Janzen    9th grade   1953



1885

1953

Minneapolis Public Library

& Natural History Museum



Minneapolis,

Minnesota

Danny Janzen

14 years old

1953









How conserve tropical wildlands? 

Through non-damaging 

biodiversity development. 

A Costa Rican example.



since 1985



since 1985



Our clients:





Another kind of interview



The one word blog

an actual fly 

DNA barcode
ACTTTATATTTTATTTTTGGAGCTTGATCTAGAATAATTGGAACTT
CTTTAAGAATATTAATTCGAATTGAATTAGGTCATCCAGGTTCCTT
AATTGGAAATGACCAAATTTATAATGTAATTGTAACAGCTCATGC
ATTTATTATAATTTTTTTTATAGTAATACCAATTATAATTGGAGGA
TTTGGAAATTGATTAGTTCCTTTAATATTAGGAGCACCAGATATAG
CTTTTCCTCGAATGAATAATATAAGTTTTTGACTTCTTCCTCCTGCT
TTAATACTTTTATTAACAAGTAGAATAGTAGAAAGTGGAGCTGGA
ACAGGATGAACAGTTTATCCTCCTTTATCATCTATTATTGCTCATG
GAGGAGCATCTGTTGACTTAGCTATTTTTTCTCTTCATTTAGCAGG
AATTTCTTCTATTTTAGGAGCTGTAAATTTTATTACAACTGTAATT
AATATACGATCTATTGGTATTACCTTTGATCGAATACCTTTATTTG
TTTGATCAGTTGCTATTACAGCCTTATTACTTTTATTATCTTTACCA
GTTTTAGCTGGAGCAATTACAATATTATTAACNGATCGAAATTTA
AATACATCATTTTTTG
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President of Costa Rica

Pseudapanteles luisguillermosolisi





150+ staff

$6 m/year

$4.5 gov

$1.5 NGO

2% of 

Costa Rica

165,000 ha

375,000 spp





since 1985



0.01% of the world: 4% of its biodiversity

Real Estate: Costa Rica: how big?



Costa Rica -- as big as all that

4%

4%



65% of Costa Rica’s biodiversity in 2% of the country

ACG

Area de Conservacion Guanacaste (ACG) -

size of greater Toronto



Pacific Ocean

165,000 HA = GREATER TORONTO

cloud forest

rain forest

dry forest

marine

AREA DE CONSERVACION GUANACASTE

(ACG)



Parque Nacional Santa Rosa >> Area de Conservacion Guanacaste

(ACG): 28,000 hectáreas >> 165,000 hectares; 44 years: $105 m USD



150+ team

resident

$5.5 m/yr

2% of 

Costa Rica

165,000 ha

3% world



development



ACG 

founded

1985

We 

were 

just 

kids



1985:Alvaro Ugalde

Director Costa Rica 

National Park Service

asked for

Environmental 

Impact Statement 

Corcovado Nat Park: 

1,500 gold miners



The

Corcovado

we  knew



June 1985:  the Corcovado we met



The new idea for a National

Park in 1985 & still today:

Integrated with its society

Financially secure

Biologically big, restoring



Rodrigo Gámez



1986:  President Oscar Arias:

“Sounds good to me, 

if it doesn’t cost us anything.”

Alvaro Ugalde

Prof. Rodrigo Gámez took us to

ACG is government-NGO-private hybrid organism

= Department of Meddling























What is missing in all National Parks:

A program called “Know thy park”

conducted by the park itself

in collaboration with the 

regional, national, and 

international communities.





















parataxonomists: 38 secure careers 

in wildland biodiversity management



then the Victorian science upgraded

in March 2003.

Thank you, Professor Paul Hebert 

and government Canada.



He said, “you’ve raised the bar”.

I replied, “it’s the only bar that counts”.



Arctiidae           18 species

Paul Hebert’s moth collection 1960’s





Barcode coverage 10 March 2014

map: Rod Page 2014



Barcode coverage 10 March 2014

280,000

barcodes

later



University 

of Guelph

Canadian 

export 

product

Barcode

of Life: 

BOLD

iBOL



Names are Us

2003



Astraptes fulgerator

Hesperiidae

53 species of food plants











Hesperiidae: caterpillar Nascus broteas

x Braconidae: wasp Apanteles leucostigmus



Apanteles leucostigmus, a generalist Hesperiidae-killing 

braconid parasitic wasp for 113 years; now 39 species.

39

9,000

>> to

15,000



Jose Fernandez, world-level Braconidae

Canadian National Collection, Ottawa



Danaus gilippus 1863







Phareas burnsi 2013

Phareas coeleste 1852



Ian Gauld (1947-2009) = 

world authority taxonomy Ichneumonidae



To UK, routine identification



Reared Enicospilus (Ichneumonidae)



Reared Enicospilus (Ichneumonidae)



1 day of work to identify



after barcoding, 11 undescribed species





BioDesarrollar las Colecciones = BioDesarrolar los ASPs

18 setiembre 2011



A National Museum is the National Theater of cadavers.

A National Park is the National Theater of life.



Private NGO GovernmentPublic



Parataxonomist explaining to UCR & China



Explaining de-legging and barcoding to Google



Next 50 years?  NO.  Next 1,000 years?





ACG Eribidae: Arctiinae: Arctiini: Pericopina







Not Klots’ 

butterfly guide 

or 

Holland’s 

butterfly book

or DeVries’

b’flies of CR  



Osvaldo Espinoza, the author, 30 years earlier



Udranomia kikkawai Hesperiidae

























Adelpha phylaca

Adelpha melanthe    

differ by 0.3%



10 April 2014



The footprint, geothermal well    2014 



2013: September, Malaise trap monitor



2013: September, Malaise trap monitor





iBOL: create

a searchable

directory for 

life on earth.

And to build 

it,  

8 billion searchers.



What we are talking about 

is personal GPS 

for biodiversity.







and relate it….


