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phosphorus In the future has called attention
to phosphorus in the environment.

Phosphorus Famine: The Treat to Our Food Supply

“This underappreciated resource - - a key component of fertilizers - - is still
decades from running out. But we must act now to conserve it, or future
agriculture could collapse.

June 2009
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States holds less than 8% of the world's pr
resources.

More than 60%
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Upper Klamath Lake, Site 1
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EA) algae in Upper Klamath Lake, OR.

Aphanizomenon flos aquae,
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Upper Klamath Lake algae bloom .
near Upper Klamath NWR UpperKlanfathikiake

Photo by Brett Cole - “Oregon Wild” Note the AFA Algac Patterns
. ﬁ"ar,.

http://www.true-blue-green-
algae.net/History.html




Classes of organic sing P NMR.
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IR spectrum of NaOH/EDTA e
t from Upper Klamath Lalk
Ifts are evident for ortlr

USGS13 Sample number 75, Site MDN sediment collected
21 October 2008, extracted with 0.25M NaOH + 0.05M EDTA.
NMR solution NaOH/D20.

0.25M NaCH+0.05M EDTA in

Orthophosphate

Orthophosphate
?onoesters and diesters

Internal Standard




n of > 0.03 mm particles (smectite) fror
sing EDTA solution released orthc

USGS 20 Sample 13 run 10/20/09, Clay fract. 5 EDTA pre-extraction
NMR solution 0.25M NaOH+0.05M EDTA and 10M of NaOCH in D20C.

Orthophosphate
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0.03 mm particles (smectite) from Site
EDTA solution released orthophc
hophosphate monoesters

USGS 20 Sample 14 run 10/23/09, ct.L5 N E extracticn.
solution 0.25M NaOH+0.05M Emﬁétﬁbbhﬂgﬁlyhﬁ%o
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In Upper Klamath Lake, OR, contal
2jther total phosphorus or dissc
d detect polyphospn

AFA from Pelican Bay
Marina Aug 2010
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Data for the calculations of biomass were collected by
KLAMATH TRIBES NATURAL RESOURCES DEPARTMENT

The data are listed In:

PROVISIONAL COMPILATION OF KLAMATH TRIBES UPPER
KLAMATH LAKE WATER QUALITY DATA, 1990-2008




Fleer

Agency Lake is sometimes
considered part of Upper

Klamath Lake. Two sites (AN
and AS) from Agency Lake
are included on the following
slides.



Outline of Upper Klamath Lake :

Contours show total
phosphorus
concentrations in
surface sediment.
Circles mark sampling
sites where the ratios
were greater than 25 for
biomass values
calculated using total
phosphorus and Chla.
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Outline of Upper Klamath Lake

Contours show carbon
concentrations in
surface sediment.
Circles mark sampling
sites where the ratios
were greater than 25
for biomass values
calculated using total
phosphorus and Chla.
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Ratio of biomass from TP-DRP to biomas from Chl a

AN
Oct

Aug

Pept

ﬂ_

aU

Sept

For all samples collected for 19 years from Upper Klamath Lake, OR,
no elevated ratios occurred in the months of June and July
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NCalculated water column biomass: Total P/ Chlorophyll a
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ations In
anizomenon samples collected in
2010 from Upper Klamath Lake.

Circles on map indicate the locations
where the ratio of calculated biomass
from total phosphorus compared with
calculated biomass from ChlA were
> 25. Red color on the map indicates
the areas of largest concentrations of
phosphorus in surface sediment.




ltive interference in the molybda
ohosphate.
arence In tote

s silica present in the dense algae from the UKL water column?
YES

Does silica dissolve during persulfate digestion of water samples ?
YES

If silica dissolves, is it in a form that is reactive with the molybdate
reagent in the phosphate analysis?
YES




N AFA In a whole water sample plus tr
ntration of Si in the water samp
lon of total phosphorus

Observations:
Response of silica in phosphate reaction
140 ppm Si ~ 0.3 ppm
Assume (a) 10 ppm Si in water
(b) SI in AFA ~ 60 ppm
(c) Amount of AFA (dry wt) in 1 liter
of a water column sample ~0.5¢

The combination described above would add ~ 85 pg L
to total phosphorus concentration in water determined
using persulfate digestion.
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Diato#gs in flne\-‘fractlon\of
Upper KlamathLake sediment. -
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Diatom from Upper Klamath Lake sediment.




