
Presenter
Presentation Notes
Terry D. Stelly, Ecosystem Biologist, Texas Parks and Wildlife Department – Coastal Fisheries, Port Arthur, Texas



Salinities of Lake Sabine And 

Associated Gulf Waters

Terry D. Stelly
Ecosystem Biologist

Texas Parks and Wildlife Department – Coastal Fisheries
601 Channelview

Port Arthur, Texas  77640
409-983-1104 ext  224

Terry.Stelly@tpwd.state.tx.us

January 30, 2013

Prepared for: Drought Impact and Recovery in Texas Estuaries Workshop – Houston, Texas 



Sabine Lake
Sabine 

National 
Wildlife 
Refuge

Louisiana

Keith Lake/Salt 
Bayou Marsh 

Bessie 
Heights 
Marsh

Sabine RiverNeches River

McFaddinNWR

Texas Point NWR

Presenter
Presentation Notes
Neches River, Sabine River, Sabine Lake System



Sabine Lake
Sabine 

National 
Wildlife 
Refuge

Louisiana

Keith Lake/Salt 
Bayou Marsh 

Bessie 
Heights 
Marsh

Sabine RiverNeches River

Basin Sq Miles     River Miles Flow (Ac-ft/yr)

Neches River 9,937 416 4,323,000
Sabine River 9,756 360 5,864,000

Total 19,693 776 10,187,000

http://www.twdb.state.tx.us/surfacewater/rivers/river_basins/index.asp

McFaddinNWR

Texas Point NWR
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http://www.twdb.state.tx.us/surfacewater/rivers/river_basins/index.asp  

Basin		Sq Miles	River Miles	Flow (Ac-ft/yr)	1986-2012 USGS Gages 						(Mean CFS)

Neches River Basin	9,937	416	4,323,000
Sabine River Basin	9,756	360	5,864,000

Total		19,693		10,187,000		5,971,684  (11,844,663  Ac-ft/yr)


http://www.twdb.state.tx.us/surfacewater/rivers/reservoirs/toledo_bend/index.asp

Construction of the Toledo Bend Dam on the Sabine River, here on the border between Texas and Louisiana, began on May 11, 1964, and deliberate impoundment of water began on October 3, 1966.  The dam was completed in 1969.


http://www.twdb.state.tx.us/surfacewater/rivers/reservoirs/ba_steinhagen/index.asp

Lake B. A. Steinhagen (Neches River Basin)
Construction of the Dam was started in March, 1947 and deliberate impoundment began April, 1951 with completion of the dam in June, 1953.
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Mean Annual Inflows into Sabine Lake 
(1986 – 2012)

Basin Sq Miles        (CFS/yr) (Ac-ft/yr)

Sabine Lake 100 5,971,684 11,844,663 

http://waterdata.usgs.gov/nwis/  for  stations  8030500, 8031000, 8041000, 8041700, 8041500
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Mean Monthly Inflows into Sabine Lake 
(1986 – 2012)

Basin Sq Miles        (CFS/Month)    (Ac-ft/Month)

Sabine Lake 100 497,640 987,055 

http://waterdata.usgs.gov/nwis/  for  stations  8030500, 8031000, 8041000, 8041700, 8041500

McFaddinNWR

Texas Point NWR
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Note 2011 set a new low, with both 2010 and 2011 represent the temporal length of the drought.
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Note 2010 and 2011 saw only one month with rainfall greater than the mean, while 2012 saw six months with rainfall above the mean and 3 months at or near the mean.   October of 2012 recorded near 0 rainfall.

Rain in mid-July 2011 and some slight impact from TS Don which hit between Corpus Christi and Brownsville, Texas in late July (27-30) (Total: 11.24 inches).  The rainfall in July helped begin the return of marsh and Sabine Lake salinities back to a more normal pattern.
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For the years 1986-2012 Sabine Lake’s lowest inflows were in 2011, below the previous low seen in 1996 except for the month December where they were nearly the same.  Notice too the magnitude of the inflows, 105 to 106.



2010 Annual Salinities for the Keith Lake/Salt Bayou Marsh
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Presentation Notes
Going from west to east in the Keith Lake/Salt Bayou Marsh salinities maintain lower salinities in the west (Clam Lake) to higher salinities in the east (Keith Lake).  Overall mean is around 14 ppt.  Note there are five minor bays with data.



2011 Annual Salinities for the Keith Lake/Salt Bayou Marsh
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Going from west to east in the Keith Lake/Salt Bayou Marsh salinities maintain higher salinities in the west (Fence Lake + Salt Lake) with means nearer to 22 ppt, highs in the 30’s ppt to higher mean salinities in the east (Shell + Keith Lakes) with means over 24 ppt, highs over 30 in Shell Lake, but just under 30 in Keith Lake. Overall mean is around 24 ppt.  Note there are only four minor bays with data.  Not enough water in Clam Lake to allow sampling.



2012 Annual Salinities for the Keith Lake/Salt Bayou Marsh
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Going from west to east in the Keith Lake/Salt Bayou Marsh salinities maintain lower salinities in the west (Clam Lake) with a mean near 7 ppt, in Shell Lake reached a mean of 12 ppt, while in Keith Lake salinity reached the mid-upper 20 ppt.  Overall mean is around 12 ppt.  Increase rainfall allowed sampling in Clam Lake.  Increased inflows allowed for a better tidal exchange and dilution of the higher in shore salinities.



Mean Monthly Salinities For Sabine Lake Bay and Gulf Trawl Samples
(June 1986 – October 2012)
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For 25 years salinities between the Gulf and Sabine Lake (Inshore) remain separate, until 2011 with the drought in Texas and excess of snow in the upper Mississippi releasing extreme volumes of water into the Gulf.  These conditions set the stage for reversing salinities between the two areas, which tended to maintain higher salinities inshore and reducing Gulf salinities off Sabine Pass.



Tarbert Landing
River Mile 306.5

Mississippi River Annual Flows at 
Tarbert Landing, Mississippi
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Gage ID:      01100 �Location:     Mississippi River near River Mile 306.3 (1962 Survey) �Basin:          Mississippi River Basin �Latitude:      31-00-30 N �Longitude:   91-37-25 W �Records:      Records available intermittently from 1932 to date. �Gage Zero:    at NGVD � 
Extremes  
 Highest:     1,619,000 CFS observed on May 19, 2011 
		Previous High Highest:     1,977,000 CFS observed on Feb. 19, 1937 � Lowest:    85,000 CFS computed for Nov. 4, 1939 



Mississippi River Annual Flows at 
Tarbert Landing, Mississippi
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Gage ID:      01100 �Location:     Mississippi River near River Mile 306.3 (1962 Survey) �Basin:          Mississippi River Basin �Latitude:      31-00-30 N �Longitude:   91-37-25 W �Records:      Records available intermittently from 1932 to date. �Gage Zero:    at NGVD � 
Extremes  
 Highest:     1,619,000 CFS observed on May 19, 2011 
		Previous High Highest:     1,977,000 CFS observed on Feb. 19, 1937 � Lowest:    85,000 CFS computed for Nov. 4, 1939 





Atchafalaya River Annual Flows at 
Morgan City, Louisiana



Atchafalaya River Annual Flows at 
Morgan City, Louisiana





In Summary
Low rainfall and inflows provide little control in 
flushing higher salinity water from the back marshes of 
the Sabine Lake system.

Mississippi River’s record spring freshwater inflows 
lowered Gulf salinities which appeared to maintain higher 
salinity waters in the Sabine Lake system during the 
extended drought conditions.

Conditions for maintaining the higher salinities appeared 
to remain for a relatively short period, a month or more.

Some estuarine dependent organisms may take 
advantage of the increased salinities.

Drought conditions alone may not always lead to 
maintaining higher salinities.

Presenter
Presentation Notes
Record high snowfall in the upper Mississippi River basin result in spring thaws increasing freshwater inflows to record highs, and lower Gulf salinities enough to aid in trapping higher salinity water in the back marshes and open waters of the Sabine Lake system to the east during extended drought conditions.





After continuous rains for several days 
(weeks) water flows over plug across 
ditch receiving flow from Texas Bayou. 
Photo taken from road leading to old 
Pilot Station in Sabine Pass, Texas.
1-11-13

Presenter
Presentation Notes
Formal Presentation Ended.  Terry D. Stelly, Ecosystem Biologist, Texas Parks and Wildlife Department – Coastal Fisheries, Port Arthur, Texas
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Attendees Questions brought attention to this and the following slides, after formal presentation.  Gulf menhaden captured in the Gulf of Mexico appear to be more abundant in April 2011 during the drought, and increasing more the following year.  
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Gulf menhaden captured in bay trawls appear to be more abundant in April 2011 during the drought, just as in Gulf trawls, and catch rates did not reach a peak until June the following year.  
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Gulf menhaden captured in bag seines inshore appear to become more abundant in April 2011 reaching a peak in May during the drought, and increasing the following year from February reaching a peak in June.  




NOAA Fisheries.  2012.  Status of the gulf menhaden fishery - A report of the Gulf Menhaden Advisory Committee at Point Clear, AL, on 
October 16, 2012.  Sustainable Fisheries Branch.  Beaufort, North Carolina.

Smith, J.  2013.  Status purse-seine landings of gulf and Atlantic Menhaden for the 2012 fishing season.  NOAA  Beaufort Laboratory.  
Beaufort, North Carolina. http://www.st.nmfs.noaa.gov/st1/market_news/doc77.txt
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Presentation Notes
2011 landings, 99% of the TAC from Texas Gulf waters closed the fishery early (September) to avoid going over the Texas TAC (31.5 million pounds per year).  Harvest moved out of Texas State waters.

Regulatory History for the Gulf Menhaden Stock - Steve VanderKooy - 2011 S27-DW08.pdf

Currently, Texas is the only state with a quota or ‘cap’ on the removals of gulf menhaden for reduction purposes from state waters. In March 2008, the Texas Parks and Wildlife Commission approved changes to the statewide hunting and fishing regulations that included establishing a Total Allowable Catch (TAC) on menhaden catches in the Texas Territorial Sea (TTS), the waters off Texas out to nine nautical miles. The TAC was set at 31.5 million pounds per year, which was set at the approximate five-year average of Texas catches during 2002-2006 (with penalties for overages). This regulation was heralded as precautionary management, capping removals at recent levels with an eye toward minimizing bycatch. 

http://biz.yahoo.com/e/120502/ome10-q.html

Omega Protein's menhaden fish catch in Texas in 2011 was estimated by the National Marine Fisheries Service to be approximately 33.6 million pounds (approximately 15,241 metric tons), or approximately 2.8% of Omega Protein's total 2011 fish catch. In 2011, the Company's Texas fish catch approached the TAC (including the 10% overage credit). The limitation is not expected to have a material adverse effect on Omega Protein's business, results of operation or financial condition. 




http://droughtmonitor.unl.edu/DM_state.htm?TX,S
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Not part of either part of presentation, left for reference for those interested.
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