
App_Start/RouteConfig.cs
using System;
using System.Collections.Generic;
using System.Linq;
using System.Web;
using System.Web.Mvc;
using System.Web.Routing;

namespace PDFSDKSamples
{
    public class RouteConfig
    {
        public static void RegisterRoutes(RouteCollection routes)
        {
            routes.IgnoreRoute("{resource}.axd/{*pathInfo}");

            routes.MapRoute(
                name: "Default",
                url: "{controller}/{action}/{id}",
                defaults: new { controller = "Home", action = "Index", id = UrlParameter.Optional }
            );
        }
    }
}




Controllers/HomeController.cs
using Bytescout.PDF;
using Bytescout.PDF.Converters;
using System;
using System.Drawing.Printing;
using System.IO;
using System.Web.Mvc;

namespace PDFSDKSamples.Controllers
{
    public class HomeController : Controller
    {

        /*
        IF YOU SEE TEMPORARY FOLDER ACCESS ERRORS: 

        Temporary folder access is required for web application when you use ByteScout SDK in it.
        If you are getting errors related to the access to temporary folder like "Access to the path 'C:\Windows\TEMP\... is denied" then you need to add permission for this temporary folder to make ByteScout SDK working on that machine and IIS configuration because ByteScout SDK requires access to temp folder to cache some of its data for more efficient work.

        SOLUTION:

        If your IIS Application Pool has "Load User Profile" option enabled the IIS provides access to user's temp folder. Check user's temporary folder

        If you are running Web Application under an impersonated account or IIS_IUSRS group, IIS may redirect all requests into separate temp folder like "c:\temp\".

        In this case
        - check the User or User Group your web application is running under
        - then add permissions for this User or User Group to read and write into that temp folder (c:\temp or c:\windows\temp\ folder)
        - restart your web application and try again

        */


        #region Page Events

        // GET: Home
        public ActionResult Index()
        {
            return View();
        }

        [HttpPost]
        public ActionResult Index(string Operation)
        {
            switch (Operation)
            {
                case "Html2PDFConversion":
                    return _DemonstrateHtml2PDFConversation();

                case "TableCreation":
                    return _DemonstrateTableCreation();

                case "SplitPDF":
                    return _DemonstrateSplitPDF();

                case "MergePDF":
                    return _DemonstrateMergePDF();

                case "ProtectingPDF":
                    return _DemonstrateProtectingPDF();
            }

            return RedirectToAction("Index");

        }

        #endregion

        #region Event Methods

        /// <summary>
        /// Demonstrate Html to PDF Conversation
        /// </summary>
        /// <returns></returns>
        private FileResult _DemonstrateHtml2PDFConversation()
        {
            // HTML to PDF Conversion
            using (HtmlToPdfConverter converter = new HtmlToPdfConverter())
            {
                converter.PageSize = PaperKind.A4;
                converter.Orientation = Bytescout.PDF.Converters.PaperOrientation.Portrait;
                converter.Footer = "<p style=\"color: blue;\">FOOTER TEXT</p>";

                // Get html document in input stream
                FileStream inputFileStream = new FileStream(Server.MapPath("~/SampleFiles/sample.html"), FileMode.Open);                    // Define output stream

                MemoryStream outputStream = new MemoryStream();
                // Get converted PDF docuement in output stream
                converter.ConvertHtmlToPdf(inputFileStream, outputStream);

                // Stream back to beginning to allow the data to be read back out
                outputStream.Seek(0, SeekOrigin.Begin);

                // Return result
                return File(outputStream, "text/pdf", "sample_ConvertedFromHTML.pdf");
            }
        }

        /// <summary>
        /// Demonstrate PDF Table Creations
        /// </summary>
        /// <returns></returns>
        private FileResult _DemonstrateTableCreation()
        {
            // Create new document
            Document pdfDocument = new Document();
            pdfDocument.RegistrationName = "demo";
            pdfDocument.RegistrationKey = "demo";

            // Add page
            Bytescout.PDF.Page page = new Bytescout.PDF.Page(PaperFormat.A4);
            pdfDocument.Pages.Add(page);

            DeviceColor lightGrayColor = new ColorGray(200);
            DeviceColor whiteColor = new ColorGray(255);
            DeviceColor lightBlueColor = new ColorRGB(200, 200, 250);
            DeviceColor lightRedColor = new ColorRGB(255, 200, 200);

            // Create a table and set default background color
            Bytescout.PDF.Table table = new Bytescout.PDF.Table();
            table.BackgroundColor = lightGrayColor;

            // Add row headers column and set its color
            table.Columns.Add(new TableColumn("RowHeaders"));
            table.Columns[0].BackgroundColor = lightGrayColor;

            // Add columns A, B, C, ...
            for (int c = 0; c < 10; c++)
            {
                string columnName = Convert.ToChar('A' + c).ToString();
                table.Columns.Add(new TableColumn(columnName, columnName));
            }

            // Add rows
            for (int r = 0; r < 10; r++)
            {
                // Create new row and set its background color
                Bytescout.PDF.TableRow row = table.NewRow();
                row.BackgroundColor = whiteColor;

                // Set row header text
                row["RowHeaders"].Text = (r + 1).ToString();

                // Set cell text
                for (int c = 0; c < 10; c++)
                {
                    string columnName = Convert.ToChar('A' + c).ToString();
                    row[columnName].Text = columnName + (r + 1);
                }

                // Add the row to the table
                table.Rows.Add(row);
            }

            // Decorate the table
            table.Rows[1]["B"].BackgroundColor = lightRedColor;
            table.Columns[2].BackgroundColor = lightBlueColor;
            table.Rows[1].BackgroundColor = lightBlueColor;
            table.Rows[1]["RowHeaders"].BackgroundColor = lightBlueColor;

            // Draw the table on canvas
            page.Canvas.DrawTable(table, 20, 20);

            // Save created PDF to memory stream
            MemoryStream memoryStream = new MemoryStream();
            pdfDocument.Save(memoryStream);

            // Stream back to beginning to allow the data to be read back out
            memoryStream.Seek(0, SeekOrigin.Begin);

            // Return result
            return File(memoryStream, "text/pdf", "sample_PDFWithTable.pdf");
        }

        /// <summary>
        /// Demonstrate Split PDF Operation
        /// </summary>
        /// <returns></returns>
        private FileResult _DemonstrateSplitPDF()
        {
            // Open Document
            Document document = new Document(Server.MapPath("~/SampleFiles/sample.pdf"));
            document.RegistrationName = "demo";
            document.RegistrationKey = "demo";

            // Create Split PDF Document
            Document documentSplitPDF = new Document();
            documentSplitPDF.RegistrationName = "demo";
            documentSplitPDF.RegistrationKey = "demo";

            // Get page 1&2 to Split PDF document
            for (int i = 0; i < 2; i++)
            {
                documentSplitPDF.Pages.Add(document.Pages[i]);
            }

            // Save splitted PDF to memory stream
            MemoryStream memoryStream = new MemoryStream();
            documentSplitPDF.Save(memoryStream);

            // Stream back to beginning to allow the data to be read back out
            memoryStream.Seek(0, SeekOrigin.Begin);

            // Return result
            return File(memoryStream, "text/pdf", "sample_splitPDF.pdf");
        }

        /// <summary>
        /// Demonstrate Merge PDF Operation
        /// </summary>
        /// <returns></returns>
        private FileResult _DemonstrateMergePDF()
        {
            // Open first document
            Document document1 = new Document(Server.MapPath("~/SampleFiles/sample.pdf"));
            document1.RegistrationName = "demo";
            document1.RegistrationKey = "demo";

            // Open second document
            Document document2 = new Document(Server.MapPath("~/SampleFiles/sample2.pdf"));
            document2.RegistrationName = "demo";
            document2.RegistrationKey = "demo";

            // Add pages from document2 to document1
            for (int i = 0; i < document2.Pages.Count; ++i)
            {
                document1.Pages.Add(document2.Pages[i]);
            }

            // Save merged PDF to memory stream
            MemoryStream memoryStream = new MemoryStream();
            document1.Save(memoryStream);

            // Stream back to beginning to allow the data to be read back out
            memoryStream.Seek(0, SeekOrigin.Begin);

            // Return result
            return File(memoryStream, "text/pdf", "sample_mergedPDF.pdf");
        }

        /// <summary>
        /// Demonstrate Protecting PDF Operation
        /// </summary>
        /// <returns></returns>
        private FileResult _DemonstrateProtectingPDF()
        {
            using (Document pdfDocument = new Document())
            {
                // Set registration key and password
                pdfDocument.RegistrationKey = "demo";
                pdfDocument.RegistrationName = "demo";

                // PDF file path
                string pdfFilePath = Server.MapPath("~/SampleFiles/sample.pdf");

                // Load pdf file
                pdfDocument.Load(pdfFilePath);

                // Set document encryption algorythm
                pdfDocument.Security.EncryptionAlgorithm = EncryptionAlgorithm.RC4_40bit;

                // Set various user permissions
                pdfDocument.Security.AllowPrintDocument = false;
                pdfDocument.Security.AllowContentExtraction = false;
                pdfDocument.Security.AllowModifyAnnotations = false;
                pdfDocument.Security.PrintQuality = PrintQuality.LowResolution;

                // PDF format supports two kinds of passwords: owner and user password.
                // User password allows to view document and perform allowed actions.
                // Owner password allows everything, including changing passwords and permissions.

                // Set owner password
                // pdfDocument.Security.OwnerPassword = "ownerpassword";

                // Set user password
                pdfDocument.Security.UserPassword = "password1";

                // Extract PDF document to Stream
                MemoryStream memoryStream = new MemoryStream();
                pdfDocument.Save(memoryStream);

                // Stream back to beginning to allow the data to be read back out
                memoryStream.Seek(0, SeekOrigin.Begin);

                // Return result
                return File(memoryStream, "text/pdf", "sample_protectedPDF.pdf");
            }
        }

        #endregion


    }
}



Global.asax
<%@ Application Codebehind="Global.asax.cs" Inherits="PDFSDKSamples.MvcApplication" Language="C#" %>




Global.asax.cs
using System;
using System.Collections.Generic;
using System.Linq;
using System.Web;
using System.Web.Mvc;
using System.Web.Routing;

namespace PDFSDKSamples
{
    public class MvcApplication : System.Web.HttpApplication
    {
        protected void Application_Start()
        {
            AreaRegistration.RegisterAllAreas();
            RouteConfig.RegisterRoutes(RouteTable.Routes);
        }
    }
}




PDFSDKSamples.csproj
<Project ToolsVersion="15.0" DefaultTargets="Build" xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
  <Import Project="packages\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.1.0.8\build\net45\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.props" Condition="Exists('packages\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.1.0.8\build\net45\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.props')" />
  <Import Project="packages\Microsoft.Net.Compilers.2.6.1\build\Microsoft.Net.Compilers.props" Condition="Exists('packages\Microsoft.Net.Compilers.2.6.1\build\Microsoft.Net.Compilers.props')" />
  <Import Project="$(MSBuildExtensionsPath)\$(MSBuildToolsVersion)\Microsoft.Common.props" Condition="Exists('$(MSBuildExtensionsPath)\$(MSBuildToolsVersion)\Microsoft.Common.props')" />
  <PropertyGroup>
    <Configuration Condition=" '$(Configuration)' == '' ">Debug</Configuration>
    <Platform Condition=" '$(Platform)' == '' ">AnyCPU</Platform>
    <ProductVersion>
    </ProductVersion>
    <SchemaVersion>2.0</SchemaVersion>
    <ProjectGuid>{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}</ProjectGuid>
    <ProjectTypeGuids>{349c5851-65df-11da-9384-00065b846f21};{fae04ec0-301f-11d3-bf4b-00c04f79efbc}</ProjectTypeGuids>
    <OutputType>Library</OutputType>
    <RootNamespace>PDFSDKSamples</RootNamespace>
    <AssemblyName>PDFSDKSamples</AssemblyName>
    <TargetFrameworkVersion>v4.5.2</TargetFrameworkVersion>
    <UseIISExpress>true</UseIISExpress>
    <Use64BitIISExpress />
    <IISExpressSSLPort />
    <IISExpressAnonymousAuthentication />
    <IISExpressWindowsAuthentication />
    <IISExpressUseClassicPipelineMode />
    <UseGlobalApplicationHostFile />
    <NuGetPackageImportStamp>
    </NuGetPackageImportStamp>
  </PropertyGroup>
  <PropertyGroup Condition=" '$(Configuration)|$(Platform)' == 'Debug|AnyCPU' ">
    <DebugSymbols>true</DebugSymbols>
    <DebugType>full</DebugType>
    <Optimize>false</Optimize>
    <OutputPath>bin\</OutputPath>
    <DefineConstants>DEBUG;TRACE</DefineConstants>
    <ErrorReport>prompt</ErrorReport>
    <WarningLevel>4</WarningLevel>
  </PropertyGroup>
  <PropertyGroup Condition=" '$(Configuration)|$(Platform)' == 'Release|AnyCPU' ">
    <DebugSymbols>true</DebugSymbols>
    <DebugType>pdbonly</DebugType>
    <Optimize>true</Optimize>
    <OutputPath>bin\</OutputPath>
    <DefineConstants>TRACE</DefineConstants>
    <ErrorReport>prompt</ErrorReport>
    <WarningLevel>4</WarningLevel>
  </PropertyGroup>
  <ItemGroup>
    <Reference Include="Bytescout.PDF, Version=1.8.2.254, Culture=neutral, PublicKeyToken=f7dd1bd9d40a50eb, processorArchitecture=MSIL">
      <SpecificVersion>False</SpecificVersion>
      <HintPath>C:\Program Files\Bytescout PDF SDK\net2.0\Bytescout.PDF.dll</HintPath>
    </Reference>
    <Reference Include="Bytescout.PDF.Converters">
      <HintPath>C:\Program Files\Bytescout PDF SDK\net4.5\Bytescout.PDF.Converters.dll</HintPath>
    </Reference>
    <Reference Include="Microsoft.CSharp" />
    <Reference Include="System.Web.DynamicData" />
    <Reference Include="System.Web.Entity" />
    <Reference Include="System.Web.ApplicationServices" />
    <Reference Include="System.ComponentModel.DataAnnotations" />
    <Reference Include="System" />
    <Reference Include="System.Data" />
    <Reference Include="System.Core" />
    <Reference Include="System.Data.DataSetExtensions" />
    <Reference Include="System.Web.Extensions" />
    <Reference Include="System.Xml.Linq" />
    <Reference Include="System.Drawing" />
    <Reference Include="System.Web" />
    <Reference Include="System.Xml" />
    <Reference Include="System.Configuration" />
    <Reference Include="System.Web.Services" />
    <Reference Include="System.EnterpriseServices" />
  </ItemGroup>
  <ItemGroup>
    <Reference Include="System.Web.Razor">
      <HintPath>packages\Microsoft.AspNet.Razor.3.2.4\lib\net45\System.Web.Razor.dll</HintPath>
    </Reference>
    <Reference Include="System.Web.Webpages">
      <HintPath>packages\Microsoft.AspNet.Webpages.3.2.4\lib\net45\System.Web.Webpages.dll</HintPath>
    </Reference>
    <Reference Include="System.Web.Webpages.Deployment">
      <HintPath>packages\Microsoft.AspNet.Webpages.3.2.4\lib\net45\System.Web.Webpages.Deployment.dll</HintPath>
    </Reference>
    <Reference Include="System.Web.Webpages.Razor">
      <HintPath>packages\Microsoft.AspNet.Webpages.3.2.4\lib\net45\System.Web.Webpages.Razor.dll</HintPath>
    </Reference>
    <Reference Include="System.Web.Helpers">
      <HintPath>packages\Microsoft.AspNet.Webpages.3.2.4\lib\net45\System.Web.Helpers.dll</HintPath>
    </Reference>
    <Reference Include="Microsoft.Web.Infrastructure">
      <HintPath>packages\Microsoft.Web.Infrastructure.1.0.0.0\lib\net40\Microsoft.Web.Infrastructure.dll</HintPath>
    </Reference>
    <Reference Include="System.Web.Mvc">
      <HintPath>packages\Microsoft.AspNet.Mvc.5.2.4\lib\net45\System.Web.Mvc.dll</HintPath>
    </Reference>
    <Reference Include="Microsoft.CodeDom.Providers.DotNetCompilerPlatform">
      <HintPath>packages\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.1.0.8\lib\net45\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.dll</HintPath>
    </Reference>
  </ItemGroup>
  <ItemGroup>
    <Content Include="Global.asax" />
    <Content Include="SampleFiles\sample.html" />
    <Content Include="Web.config" />
  </ItemGroup>
  <ItemGroup>
    <Compile Include="App_Start\RouteConfig.cs" />
    <Compile Include="Controllers\HomeController.cs" />
    <Compile Include="Global.asax.cs">
      <DependentUpon>Global.asax</DependentUpon>
    </Compile>
  </ItemGroup>
  <ItemGroup>
    <Content Include="Views\web.config" />
    <None Include="packages.config" />
    <Content Include="Views\Home\Index.cshtml" />
    <Content Include="SampleFiles\sample.pdf" />
    <Content Include="SampleFiles\sample2.pdf" />
  </ItemGroup>
  <ItemGroup>
    <Folder Include="Properties\" />
  </ItemGroup>
  <PropertyGroup>
    <VisualStudioVersion Condition="'$(VisualStudioVersion)' == ''">10.0</VisualStudioVersion>
    <VSToolsPath Condition="'$(VSToolsPath)' == ''">$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v$(VisualStudioVersion)</VSToolsPath>
  </PropertyGroup>
  <Import Project="$(MSBuildBinPath)\Microsoft.CSharp.targets" />
  <Import Project="$(VSToolsPath)\WebApplications\Microsoft.WebApplication.targets" Condition="'$(VSToolsPath)' != ''" />
  <Import Project="$(MSBuildExtensionsPath32)\Microsoft\VisualStudio\v10.0\WebApplications\Microsoft.WebApplication.targets" Condition="false" />
  <ProjectExtensions>
    <VisualStudio>
      <FlavorProperties GUID="{349c5851-65df-11da-9384-00065b846f21}">
        <WebProjectProperties>
          <UseIIS>True</UseIIS>
          <AutoAssignPort>True</AutoAssignPort>
          <DevelopmentServerPort>55039</DevelopmentServerPort>
          <DevelopmentServerVPath>/</DevelopmentServerVPath>
          <IISUrl>http://localhost:55039/</IISUrl>
          <NTLMAuthentication>False</NTLMAuthentication>
          <UseCustomServer>False</UseCustomServer>
          <CustomServerUrl>
          </CustomServerUrl>
          <SaveServerSettingsInUserFile>False</SaveServerSettingsInUserFile>
        </WebProjectProperties>
      </FlavorProperties>
    </VisualStudio>
  </ProjectExtensions>
  <Target Name="EnsureNuGetPackageBuildImports" BeforeTargets="PrepareForBuild">
    <PropertyGroup>
      <ErrorText>This project references NuGet package(s) that are missing on this computer. Use NuGet Package Restore to download them.  For more information, see http://go.microsoft.com/fwlink/?LinkID=322105. The missing file is {0}.</ErrorText>
    </PropertyGroup>
    <Error Condition="!Exists('packages\Microsoft.Net.Compilers.2.6.1\build\Microsoft.Net.Compilers.props')" Text="$([System.String]::Format('$(ErrorText)', 'packages\Microsoft.Net.Compilers.2.6.1\build\Microsoft.Net.Compilers.props'))" />
    <Error Condition="!Exists('packages\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.1.0.8\build\net45\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.props')" Text="$([System.String]::Format('$(ErrorText)', 'packages\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.1.0.8\build\net45\Microsoft.CodeDom.Providers.DotNetCompilerPlatform.props'))" />
  </Target>
  <!-- To modify your build process, add your task inside one of the targets below and uncomment it. 
       Other similar extension points exist, see Microsoft.Common.targets.
  <Target Name="BeforeBuild">
  </Target>
  <Target Name="AfterBuild">
  </Target>
  -->
</Project>
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Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio 15
VisualStudioVersion = 15.0.27703.2026
MinimumVisualStudioVersion = 10.0.40219.1
Project("{FAE04EC0-301F-11D3-BF4B-00C04F79EFBC}") = "PDFSDKSamples", "PDFSDKSamples.csproj", "{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Any CPU = Debug|Any CPU
		Release|Any CPU = Release|Any CPU
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{DF540075-EEA4-460E-AD4F-F1ADE7556F4F}.Release|Any CPU.Build.0 = Release|Any CPU
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {953DBF59-6D5A-4253-AA01-2A28AD1AB99B}
	EndGlobalSection
EndGlobal
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Martian dichotomy
The most conspicuous feature of
Martian surface geology is a sharp
contrast, known as the Martian
dichotomy, between the rugged
southern highlands and the relatively
smooth northern basins. The two
hemispheres differ in elevation by 1 to
3 km. The average thickness of the
Martian crust is 45 km, with 32 km in
the northern lowlands region, and
58 km in the southern highlands.


The boundary between the two regions
is quite complex in places. One
distinctive type of topography is called
fretted terrain.[1][2][3] It contains
mesas, knobs, and flat-floored valleys
having walls about a mile high.
Around many of the mesas and knobs
are lobate debris aprons that have been
shown to be rock-covered glaciers.[4][5][6][7]


Many large river valleys cut through the dichotomy.[8][9][10]


The Martian dichotomy boundary includes the regions called Deuteronilus Mensae, Protonilus Mensae, and
Nilosyrtis Mensae. All three regions have been studied extensively because they contain landforms believed to have
been produced by the movement of ice.[11][12]


The northern lowlands comprise about one-third of the surface of Mars and are relatively flat, with occasional impact
craters. The other two-thirds of the Martian surface are the highlands of the southern hemisphere. The difference in
elevation between the hemispheres is dramatic. Because of the density of impact craters, scientists believe the
southern hemisphere to be far older than the northern plains. [13] The heavily cratered southern highlands date back
to the period of heavy bombardment. Three major hypotheses have been proposed for the origin of the crustal
dichotomy: endogenic (by mantle processes), single impact, or multiple impact. Both impact-related hypotheses
involve processes that could have occurred before the end of the primordial bombardment, implying that the crustal
dichotomy has its origins early in the history of Mars.


Single Impact Hypothesis
A single mega-impact would produce a very large, circular depression in the crust. The proposed depression has
been named the Borealis Basin. However, most estimations of the shape of the lowlands area produce a shape that in
places dramatically deviates from the circular shape.[14] Additional processes could create those deviations from
circularity. Also if the proposed Borealis basin is a depression created by an impact, it would make it the largest
impact crater in the Solar System. An object that large could have hit Mars sometime during the process of the Solar
System accretion.
It is expected that the impact of such magnitude would have produced an ejecta blanket that should be found in areas 
around the lowland. However, if the impact occurred around 4.5 Ga, erosional factors could explain the absence of



http://en.wikipedia.org/w/index.php?title=File%3AMarsTopoMap-PIA02031_modest.jpg

http://en.wikipedia.org/w/index.php?title=Geology_of_Mars

http://en.wikipedia.org/w/index.php?title=Fretted_terrain

http://en.wikipedia.org/w/index.php?title=Lobate_debris_apron

http://en.wikipedia.org/w/index.php?title=Deuteronilus_Mensae

http://en.wikipedia.org/w/index.php?title=Protonilus_Mensae

http://en.wikipedia.org/w/index.php?title=Nilosyrtis_Mensae

http://en.wikipedia.org/w/index.php?title=North_Polar_Basin_%28Mars%29





Martian dichotomy 2


the ejecta blanket. Also, the mega-impact could have scattered a large portion of the debris into outer space and
across the southern hemisphere. Geologic evidence of the debris would provide very convincing support for this
hypothesis. A 2008 study[15] provided additional research that supports the single giant impact theory. In the past
tracing of the impact boundaries was complicated by the presence of the Tharsis volcanic rise. The Tharsis volcanic
rise buried the proposed dichotomy boundary under 30 km of basalt. The researchers at MIT and Jet Propulsion Lab
at CIT have been able to use gravity and topography of Mars to constrain the location of the dichotomy beneath the
Tharsis rise, thus creating an elliptical model of the dichotomy boundary. The elliptical shape of the Borealis Basin
further supports the Single Impact Hypothesis. This hypothesis is favored by many due to its relative simplicity, and
because impacts of that magnitude were known to occur early in the history of the Solar System.


Endogenic Origin Hypothesis
It is believed that plate tectonic processes could have been active on Mars early in the planet’s history. Large-scale
redistribution of lithospheric crustal material is known to be caused by plate tectonic processes on Earth. Even
though it is still not entirely clear how mantle processes affect plate tectonics on Earth, mantle convection is believed
to be involved as cells or plumes. Since endogenic processes of Earth are still to be completely understood, studying
of similar processes on Mars is very difficult. The dichotomy could be created at the time of the creation of the
Martian core. The roughly circular shape of the lowland could then be attributed to plume-like first-order overturn
which could occur in the process of rapid core formation. There is evidence for internally driven tectonic events in
the vicinity of the lowland area that clearly occurred at the end of the early bombardment phase.
A 2005 study[16] suggests that degree-1 mantle convection could have created the dichotomy. Degree-1 mantle
convection is a convective process in which one hemisphere is dominated by an upwelling, while the other
hemisphere is downwelling. Some of the evidence is the abundance of extensive fracturing and igneous activity of
late Noachian to early Hesperian age. A counter argument to the endogenic hypothesis is the possibility of those
tectonic events occurring in the Borealis basin due to the post-impact weakening of the crust. In order to further
support the endogenic origin hypothesis geologic evidence of faulting and flexing of the crust prior to the end of the
primordial bombardment is needed.


Multiple Impact Hypothesis
The multiple impact hypothesis is supported by correlation of segments of the dichotomy with the rims of several
large impact basins. But there are large parts of the Borealis Basin outside the rims of those impact basins. If the
Martian lowlands were formed by the multiple basins then their inner ejecta and rims should stand above upland
elevations. The rims and ejecta blankets of the lowland impact craters are still much below the upland areas. There
are also areas in the lowlands that are outside any of the impact basins, these areas must be overlain by multiple
ejecta blankets and should stand at elevations similar to the original planetary surface. That clearly is not the case
either. One approach explaining the absence of ejecta blankets infers that no ejecta was ever present[17] ). Absence of
ejecta could be caused by a large impactor scattering the ejecta into outer space. Another approach proposed the
formation of the dichotomy by cooling at depth and crustal loading by later volcanism. The multiple-impact
hypothesis is also statistically unfavorable, it is unlikely that multiple impacts basins occur and overlap primarily in
the northern hemisphere.



http://en.wikipedia.org/w/index.php?title=Plate_tectonics%23Mars

http://en.wikipedia.org/w/index.php?title=Early_bombardment_phase%23Terrestrial_planets
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