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INTRODUCTION 
Increasing temperatures lead to influxes of 
freshwater from melting glaciers and snow into 
coastal and estuarine saltwater environments. 
However, limited research exists on streams and 
rivers that are primarily fed by snowmelt and 
precipitation, particularly in terms of how they 
influence salinity dynamics. Studying these 
freshwater-saltwater mixing zones can improve our 
understanding of salinity gradients and their 
ecological impacts as freshwater inputs increase 
across Alaska. 

METHODS 
● A 35-meter transect with markers at 5-meter 

intervals was established along an intermittent 
stream that feeds into the Kasitsna Bay, Alaska 
(lat: 59.467, long:-151.551).

● Salinity (ppt) and water temperature (°C) 
measurements were collected at each marker 
using a refractometer and following the GLOBE 
protocol respectively. 

● Data was collected six times over two days with 
measurements taken at tide levels of 
approximately 1.2 m, 3.0 m, and 4.9 m — during 
ebb and flood tides. 

● To track changes in the length of the salinity 
gradient, the distance between the furthest 
downstream location with a salinity of 2 ppt and 
the furthest upstream location with a salinity of 
33–35 ppt was measured.

● Slope was determined using a Dasco Pro angle 
finder plus level.

RESULTS Tide Level and Flow Effect on 
Salinity Gradient
The direction of tidal flow does not have an effect on the 
salinity level. However, the tide level does have an effect 
on the salinity level in a given region. (see Fig. 3A, 4A, 5A)

The salinity gradient length (or the distance from 2 ppt to 
35 ppt), was affected by the level and direction of the 
tide. (See Figures 3B, 4B, 5B, 6)

DISCUSSION
Studies like this are important because limited data exists 
on the impact of snowmelt as it relates to 
freshwater-saltwater mixing zones. From a broader 
perspective, understanding these interactions can provide 
further understanding into their impact on vegetation and 
microhabitats. Further studies need to be conducted over 
longer time frames and in varied locations to compare 
changes on a larger scale.

QUESTIONS  
Does the salinity gradient change with the direction 
of the tidal flow?

Does the salinity gradient shift with the tide level? 

ACKNOWLEDGEMENTS 
Thank you to all the Alaska Climate Research Intensive instructors: Dr. Katie Spellman, Crystal Castillo, Dr. Elena Sparrow, Dr. 
Javier Fochesatto, Claire Coyne, Katie Gavenus, Danny Khor, Madeleine Yang, Katie Gavenus and Ava Meier. Thank you to Dan 
Ruiz and Kaitlynne Rice for trip logistical support. We are grateful to the Kasitsna Bay Laboratory for the use of their facilities and 
materials. Additional thanks go to Kim Schuster at KBNERR for clarifying our research protocols. We recognize that this 
research was conducted on lands important to the Seldovia Village Tribe. This research experience is supported through funding 
& resources from the Santa Ana College MESA program, Bonanza Creek LTER  (NSF Award DEB1636476, USDA Forest 
Service RJVA-PNW-01-JV-11261952-23), Northern Gulf of Alaska LTER NSF Award OCE 2322806), Arctic and Earth SIGNs 
program (NASA Award NNX16AC52A), and the UAF Climate Scholars Program. 

Flood Tide

Ebb Tide

Figure 1:  Google Earth satellite image with measured spacing showing 
the sample zones

Figure 2: Mixing zones of fresh and saltwater 
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Figure 3: (A) Distance (m) vs. Salinity (ppt) from 0m-35m at 4.9m Tide 
      (B) Salinity Gradient from 0m-130m at 4.9m Tide, values indicate locations where 
salinity was measured
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Figure 4: (A) Distance (m) vs. Salinity (ppt) from 0m-35m at 4.9m Tide 
      (B) Salinity Gradient from 0m-130m at 4.9m Tide, values indicate locations where 
salinity was measured

Figure 5: (A) Distance (m) vs. Salinity (ppt) from 0m-35m at 4.9m Tide 
      (B) Salinity Gradient from 0m-130m at 4.9m Tide, values indicate locations where 
salinity was measured
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Figure 6: Salinity Gradient from 0m-130m for each tide level and direction, values indicate locations where salinity was measured
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Salinity gradients along the 
Kasitsna Bay, Alaska intertidal 

stream estuary are not 
affected by tide height, but 

shift significantly with the ebb 
and flood tides.
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