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Humans adapt to their enwronment |n part by modlfymg

the environment to fit their needs = -
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A flshery based on Iong earthen weirs ina floodplain savanna’

...ufr»»-—‘-f Ty »
e anen A 1@.&5 ;fecundrty;high 2
ST ' - ; .’ c/‘r,’:-’;'“_ 4' ,..p : %
juvende ~m0§t frst dry seqs:O l'_qng-]lyed adu/ts




’

-

3

y

2%
4 ’
» .
/.“, r
> ’ .
. o s .
« g
>
/ » s
pee

’ - ’ >4 _
> i ‘e - » y sl 4
37 e » ) s
f ' ’
- . - " o .
’ . g re -
oy . & J. 5 - & 2P . > ’

I\/Ios

:.;.adult fISh Ieave the

floodplaln when water Ievel is

h|gh be','efre traps are set

-

At '
i o e v

-
3 T evr Yy

.,‘. ;f Most Jsh cuught are jui/en/le‘

,.;'r PNl

~ rsl?
o"‘ "oﬂ



b

hlgh before traps aré set

-

- A
4 -
’
’ 7y vy o
1 ’
' -
”
. !
B
L e E
.- .
o
» .9
: s ¥ ’
N y - » o
- » ’
3 . -
2 >
» a ; Ay
» ."-
» » 4
- ", -, - v , .

.";

ig.AAge

o diei i any
——*}_ H/gh

5
oF f £ L

»

y

F.

A
.l

tC

"61

a’Sé with; ver

e
ot

Lo oF P

.‘.4- ’*L'

rves

:'("'

a«

y low’

,_,,.,1§ (

ase during the fi

tfevels con’

.(“ -

- -

"emro

rst

<1 Photo.© D McKey

&%y

00’

‘-’.,f,

ucti'\'i
ry Seasan .
e _sus ’

e

e;va

A.,"f‘

»

tainec

ol R 3
:-f‘r
TF

S ')

' ¢ % &
I’“rr .

P i —--T

I’—P r, ';-‘,——‘ -‘._~

"JVchey et ar (2016) PNAS

4

-

-

_

J:uﬁ(m@st wnuld



 Apre-Columbian fishery based onfong

gt 5

in a f|oodpla|h savanna

T o

earthen weirs in _

j : « V » = sha ped
e it s ﬁshway gaps
; ._' ” " : »” g '



~Similar earthworks'in similar environments
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» Bolivia, pre- -~ Lt 14,

| ~Columbian ~present-day

Present-day African analogue of a pre-European
¥ Amazonian floodplain fishery shows convergence
in cultural niche construction —
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- But the two Iandscapes also present
some remarkable dlfferences
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But the two Ia'ndsca'pes also present
some remarkable dlfferences

Bolrvra pre Columblan Zambla present day ®
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Erickson postulated that weirs and ponds worked together

But how they may have done S0 /s unc/ear

' ,' . The remains of the fish weirs can be seen on the Bolivian landscape
' today as zig-zagging earthworks that cross the savanna for miles.

forest island

Fish weirs and

artificial ponds Sl X

causeway
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Objective: Understand the function.ilng ofthepre-Cqumbian fishery

Describe in detaiI: ; | Sl
Earthen weirs ‘

V‘-shaped' structures ol

Ponds * 'A T, By

Characterize topographlcal varlatlon in the Iandscape

TPy "."- »

Analyze the spatlal reIatlonshlps between ponds and welrs
to try to infer how they may have worked together 2

Resuits reported here i l',;‘?. ”
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~ Choosing the field site and getting there
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Surprising result: no flshway gaps |n the V S

Zambian'fishery: ; Pre Cqumblan BoI|V|an fishery:

numerous fishway gaps Erickson postulated Our results:fishways

flshways A usuaIIy absent

How a fish weir works—

As the water drained during the dry | [,
season, fish are channeled into the S
weirs and tri aoped for food.

s of nsh (zigzag structures). Small parallel openings in the weirs are




The tlps of the V sarein fact the hlghest

pa rtS Of the We|r| R ’ Woody vegetation, always on
(A fos - hlg_h,er ground
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The berm of each pond (higherground marked by palms
and other trees) is only on the downstream side

Cumulated rim arcs with woody plants
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Regular sp,atlai organ;lzathlon d
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Weirs concentrate fish in ponds;
the pond serves as the trap

As water recedes flsh follow current downstream
SWim anng the weir until reachlng a pond where
“‘they find deeper sIower water 3

As water level drops flsh are trapped |n ponds i
and mcreasrngly concentrated there ‘f:?;:':

« L|ve storage » of fISh in ponds permlts a ﬂexrble

harvesting organlzatlon (individual, co1|ectrve') and schedole crucral fora. soc:ety in

) WhICh flshmg wWas: combmed WIth many other subslsrence aCtIVttles o
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Weirs concentrate fish in ponds;
the pond serves as the trap

As water recedes flsh follow current downstream
swim along the weir: until reachlng a pond where
~they find-deeper, sIower water '

As water level drops fish are trapped |n ponds 735
and mcreasrngly concentrated there : 5t f’,,{.:

« L|ve storage » of flsh in ponds permlts a ﬂexrble ,
harvesting organlzatlon (individual, co1|ect|ve')' and schedule cruc:al fora. soc:ety in

) wh/ch flshmg was combmed W/th many other subs:sIence act/wt;es
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p
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Zamblan weir flshery flsh must be harvested darly from traps ln flshways or. rot
commerC|aI flshery done by speualrsts 'F..';-, S R E A X
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Are ponds artificial (Erickson 2000)?,{7,'

Seemlngly adaptive de5|gn humans pIaced s
excavated 50|I only on the downstream srde
1o enhance trapplng effectrveness R

Easy for fish to. SWIm |nto the pond (upstream ’
shore no berm) and dlfflcult for fish to SW|m out
(downstream shore hlgh berm and wall of the S/)
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Are ponds artificial (Erickson 2000)?

Seemlngly adaptive de5|gn humans placed :
excavated soil onlyon the downstream S|de,_1,-.<t;

1o enhance trapplng effectrveness S R e

Easy for fish to swlm |nto the pond (upstream
shore; no berm) and dlfflcult for fish to swim out
(downstream shore hlgh berm and wall of the V)

’—’/.-_

But there IS a plausrble alternatlve hypotheSIS ,,,,,, o




Floodplains in aII th|s part of the |V|OJOS show: depressions
and ‘forest humpsv _a'I'igned i'n'.‘.t:‘h.(edlrectlon of stream flow.

»

Such structures appear to be prordu_ced y scour and ‘
» ABTE s - -
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Floodplains in aII th|s part of the |V|OJOS show: depressrons
and ’forest humps allgned in: the dlrectron of stream flow.

o )
* Trinidad

Bolivia

Such structures appear to be pradUced by scour and
deposmon induced by obstacles ta water ﬂaw |

o~ -
_y, A

Sedimentridge [/ o0el S i w el y ',’ ’,’ 44 d

Flshermen rhay ﬁave er;rhaﬂced natural ;
features (downstre,am pand berm) W/th
art/ffaal Structires 5 werrs) to make a

2. et A | ‘more effect/\/e trapf";’_:,.:.’.‘-,~—;" »
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Excavation of a pond within 3 V—shap'ed'st'ructure of a weir

Distance from the center of the pond (m) Reference profile
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Excavation of a pond within 3 V—shap'ed'st'ructure of a weir

Probability density
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Synbmﬁchus sp ('SWamp eel),

AT e o

estuvatmg in the mud-of a pond
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As Erickson postulated ponds permltted ‘I|ve storage of
fish into the dry season A,

With ponds mtegrated re5|dent speC|es'
could also be captured throughout the year

Synbranchus dominates St e
archae0|chthyolog|cal remains in the reglon"
= butisnot consumed today| R
Fea i ,"-f'f' oo :-' ;zé,ﬁilhbr_ﬁrﬁchus o (sWamp eel),
e AR A T e ?estrvatmg in the ‘mud-of a pond



As Erickson postulated ponds permltted ‘I|ve storage of
fish into the dry season

With ponds |ntegrated re5|dent speC|es
~could aIso be captured throughout the year

Synbranchus domlnates | A
| archae0|chthyolog|cal remalns |n the reg|on

& but IS not consumed today| ' e

Many. mlgratory speC|es are known frorn the

region, and the|r Ilfe hlstorles are

- convergent with: those in Zamblaf Dld welrs i T e o8
Capture these? Nextflefd tI‘IP’ e ; ', ’ Synbmﬁchussp (sWamp eeI)

- et e estlvatlng in the mud of a pond
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Why study historical ecology and environmental history?
Because it’s fun - : T

......

Because 'it.'frnay_be Useftlos worenair o o

Amazonlan flsherles today functlon very dlfferently than
2 .',they once d|d new gears, new people new markets

i "i"Current fishing pracrt-i;ces-f ar-e'n.ot .SUS;t'a-i.i'ia‘bIe' e
Sa _The past Offers examples of other Ways of flshlng
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Most commerually |mportant flsh in Amazoma' are large
species, and oIder blgger fish’ are seIectlver harvested

»

http 1/ www. faunagua org/proyectos/dlvulgaaonrdeﬂnforméuon sobre-peces-
‘pesca-y-las- amenazas que enfrentan -en-la- -amazonia-boliviana
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Most commerually |mportant flsh in Amazoma are large
speues and oIder blgger fish’ are seIectlver harvested

020, $utadcr)

,,,,,,

http 1/ www. faunagua org/proyectos/dlvulgaaonrdeﬂnformauo sobre-peces- A

P
‘pesca-y-las- amenazas que -enfrentan-en-la-amazonia-boliviana Viated e T'
‘ ALt s T S A B Giant Amazon fish 'locally extinct' due to

B overfishing

In many areas flsherles e
‘are cIearIy unsustamable
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Methylmerury is a problem Eatmg older bigger fISh INCreases

in Amazonian rivers

Atmospherlc deposrtlon
ahd storage.in soils -

exposure to methylmercury

2 bioacfcvﬁmu_latiang- .

Bioaccuulatin o

>amp>
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' M E
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T

- Contaminant levels
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B S ——
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‘ - Contaminant levels Biomagnif'cation
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PECES frugivoros del bosque inundado del bajo Rio Apaporis
‘Sandra Bibiana Correa, Universidad de Texas A:

Myloptus asteras s
SERRASALMOAE

Atchomea d:
EUPHORBIACEAE

tobrycon caimon! s 7 ARECACEAE
PR R SERRASALMIDA

Plaract o 10 Flcus amercana
SERRASALMOAE HARACDAE MORACEAE
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consumidos por peces
SandraBibiana Correa (Unvorsidad doToxas Aut)

Stovonson (UniAndos)
tans (SINGHI, honne Varga

“Psychotna sp.
RUBIACEAE

avlo

Fish seed-dispersal mutualisms are crucia

pales FRUTOS del bosque inundado del bajo Rio Apaporis

s (UniAndos)

K
4 O

3 Nectanara oppostaolia
LAURACEAE

42 Bothriospora conymoo:
RUBIACEAE
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Fish seed-dispersal mutuallsms are cruua to many Amazonlan trees

Th
3

12 Bothrigspera conmoosa
JBIACEAE

- http: //macorrea97 W|x5|te com/sbcphd/resources. 3
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Overfishing and downsizing are le a'd ing totherrco Hapse

Binlogical Conservation 191 (2015) 159-167

Contents lists available at ScienceDirect x llmsﬂﬂlﬂl' B o . \ o ‘Co.rr.ea et a I . (2008)’
Biological Conservation § ' ; Bf@/ogica/ REVieWS
Overfishing disrupts an ancient mutualism between frugivorous fishes (M) o z S '
ané plants in Neotropical WL:tIands o ’ : x : Galett| et a|
?,gnb]c'ljr?{ B;I:;r; Eoo:;e;;].%_eﬁaggggiujo b, Jerry M.F. Penha®, Catia Nunes da Cunha ®, b soot gt o) F ' mv:w"m:s: i ; (2008) B i OtrO p I CG
LA - .
Big fish are‘the 77/ Dlsperse A greater d|ver5|ty of seeds i rn E,xc}rete more:seeds-intact

»

best dispersers: ‘Arethe @NLY drspersers for: Iarge- *Retam seeds longer, disperse
" seeded tree speC|es [ them further
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Next step fleld mission in I\/Iay 2018

Archaeologlsts from Unlver5|ty of Exeter UK

g T M\ L — : ,::
José -lriart'e. " ~Mark Robinson
) ;;’,k " > :'-;
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