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Problem:  

How anthropogenic activities affect nutrients 

and macroarthropods families in a tropical 

stream?



 The intensity of 

agricultural activity 

near river banks will 

increase nutrients 

concentrations, so the 

benthic 

macroarthropod’s

diversity will decrease.
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Parameters Samplings Classification



Funding provided by NSF EPS Grant #1101317

Parameters Yunes River Limon River

Water Temp (ºC) 25.03 23.77

Velocity (m/s) 0.06 0.23

Conductivity (µS/cm) 198.5 154.66

pH 8 8.3

Dissolved oxygen (PPM) 7 7

Phosphate (PPM) 0.05 0.05

Nitrate (PPM) 0.71 1.00

Turbidity (NTU) Aprox.14 Less than 10

TSS (PPM) 11.28 5.18

Canopy cover (%) 80 9.2

Results



Funding provided by NSF EPS Grant #1101317



Funding provided by NSF EPS Grant #1101317

0

0.5

1

1.5

2

2.5

Aug Nov

in
d

iv
id

u
es

/m
2

Month

Benthic machroinvertebrates density
Limón River vs Yunes River

2016

Limon River

Yunes River



Funding provided by NSF EPS Grant #1101317

0

50

100

150

200

Limon River Yunes River

C
o

u
n

t

Benthic machroinvertebrates total count 
August 2016

21

22

23

24

Limon River Yunes River

C
o

u
n

t

Benthic machroinvertebrates total count 
November 2016



Funding provided by NSF EPS Grant #1101317

0 10 20 30 40 50 60 70 80 90

Baetidae

Chironomidae

Corydalidae

Elmidae

Gerridae

Heptagenidae

Hydroptilidae

Hydropsychidae

Libellulidae

Limnephilidae

Philopotamidae

Psephenidae

Pyralidae

Rhyacophila

Simuliidae

Tabanidae

Count

Fa
m

ily
Benthic machroinvertebrates diversity Limon River vs Yunes River 

August 2016

Yunes River

Limon River



Funding provided by NSF EPS Grant #1101317

0 2 4 6 8 10 12 14

Baetidae

Chironomidae

Corydalidae

Elmidae

Gerridae

Heptagenidae

Hydroptilidae

Hydropsychidae

Libellulidae

Limnephilidae

Philopotamidae

Psephenidae

Pyralidae

Rhyacophila

Simuliidae

Tabanidae

Count

Fa
m

ily

Benthic machroinvertebrates diversity Limon River vs Yunes River
November 2016 

Yunes River

Limon River



Funding provided by NSF EPS Grant #1101317

Yunes River Families Limon River

7 Chironomidae 28

42 Heptagenidae 3

2 Philopotomidae 19

1 Pyralidae 7

1 Hydropschidae 2

22 Elmidae 15

Shannon Diversity Index: 

Yunes 1.51 low and Limon 1.93 low



 After studying the measurements of nitrate, phosphate 

and ammonia concentrations and the diversity of 

macroarthropods, we can conclude from the 

multivariable analysis that the increase in the 

concentrations of these parameters adversely affect 

diversity. These results validate our hypothesis.

 We plan to continue this research in the dry season, 

considering that there will be less runoff on 

agricultural land.
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