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 2022-2021العدد الثامن  مجلة التربية الرياضية والعلوم الاخرى 

 والعلوم الأخرى   الرياضية التربية مجلة النشر  بنظم  الخاصة  التعليمات
 طبيعة المواد المنشورة

تهدف المجلة إلى إتاحة الفرصة لكافة المتخصصين لنشر إنتاجهم العلمي في مجال  

البدنية والتربية  الرياضة  والجدية    الأخرى،والعلوم    علوم  الأصالة  فيه  تتوافر  الذي 

 العلمية. والمنهجية 

الإنجليزية وتقبل   أو  العربية  باللغة  التي لم يسبق نشرها  المواد  المجلة بنشر  وتقوم 

 التالية:  المواد في الفئات 

 . البحوث الأصيلة -

 . المراجعات العلمية -

 .تقارير البحوث -

 . المراسلات العلمية القصيرة -

 .المؤتمرات والندواتتقارير  -

 :التنظيمية اللائحة

 .للنشر قبولها أو نشرها يسبق ولم أصلية الدراسات تكون  أن 1-

 – ةرياضةيال التربيةة )مجلةة علميةة سسةمي مجلةة المرقة  جامعةة البدنية التربية كلية تصدر-2-

 ) .الأخرى  والعلوم

 .عام كل من أشهر-6 كل دورية بصفة المجلة تصدر-3-

 :المجلة  أهداف

 .العلمي البحث حركة سشجيع في المشاركة1-

 .الرياضية المجالات في العلمية الساحةى عل جديدة إضافة تحقيق2-

 .الرياضية العلمية والأبحاث الدراسات وسعزيز نشر-3-

 :النشر  سياسة

 البدنيةةةة والتربيةةةة الرياضةةةية المجةةةالات يفةةة العلميةةةة والمقةةةالات الأبحةةةاث بنشةةةر المجلةةةة تخةةةت 1- 

 .بها المرتبطة الأخرى  والعلوم التربوية والأبحاث الرياض يتأهيل وال الطبيعي والعلاج
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 ةهيئةة ءاضةةعأ افيهةة  تر يشةة أو يجريهةةا التةةي المقةةالات أو بالأبحةةاث فةةي المجلةةة بالاشةةترا  يسةةم -2-

 ليبيةةا فةةي يالعلمةة ثالبحةة اتوهيئةة كةةزومرا ةالعلميةة والمعاهةةد ةعةةالجام فةةي البةةاحنين أو سريالتةةد

 .وخارجها

 يئالنهةةةا كلهاشةةة يفةة وإعةةةدادها اتحكيمهةةة بعةةد ادورهةةة بقيةالأسةة وفةةةق ةالمجلةةة يفةة الأبحةةةاث تنشةةر-3-

 .المجلة تقررها التي دعوالقوا النشر شروط وفق

 تتمةةةةةة وإذا رتنشةةةةةة ملةةةةةة أو نشةةةةةةرت ءواسةةةةةة حابهالأصةةةةةة ردلا تةةةةةة رللنشةةةةةة ةمةةةةةةالمقد الأبحةةةةةةاث جميةةةةةةع4- 

. تراه يذال الوقتفي  نشرها يف الحق التحرير لهيئة فإن نشرهاى عل الموافقة
ً
 مناسبا

 .فنية لاعتبارات المجلة يف اتعالموضو   ترتي يخضع-5-

 :النشر  ومعايير  شروط
 .للنشر قبولها أو نشرها يسبق ولم أصلية ساتاالدر  تكون 1- 

 ىوعلة فقة  واحةد وجةهى لةعو  ةعةمطبو  نسة  ثلاثةة CD +ىعلة نسةةة + أصةل الباحةث يقدم 2-

 .ترقيم بدون  الصفحات  تر  ضرورة مع 4A سمقيا كوارتر ورق

 .ووظائفهم نينالباح أو الباحث اسم ،البحث نوانعى ولالأ  الصفحة تتضمن3- 

 عدفة تمية صةفحة 20 نعة الزيةادة حالةة يوفة صةفحة 20 نعة الصةفحات ددعة يزيةد ألا  يجة4- 

 .صفحة كل نع دنانير خمسة مبلغ

 :التحكيم  إجراءات

 .التحرير هيئةى إل وإحالته هنبح بوصول  الباحث بإشعار المجلة لجنة تلتزم1- 

 لاحيتهاصةةةى مةةةد رلتقريةةة رالتحريةةة ةهيئةةة نمةةة ةمبدئيةةة بصةةةورة ةالمقدمةةة البحةةةوثمراجعةةةة  تمتةةة2- 

 الهاإرسةةةةةة موعةةةةةةد وثالبحةةةةة ضبعةةةةةة تبعاداسةةةةةة لةةةةةذل  اتبعةةةةةة نويمكةةةةةة ةالمجلةةةةة ةسياسةةةةةة عمةةةةةة يهاوتمشةةةةة

 .ذل ب البحث  صاح إبلاغ ضرورة مع للتحكيم

 ةالعلميةةةةة ةاللجنةةةة اءضةةةةعأ ينالمحكمةةةة الأسةةةةاتذة مةةةةن ةثةةةةلاث قبةةةةل مةةةةن للتقيةةةةيم البحةةةةث يحةةةةال-3-

 .ليبيا يف البدنية للتربية ةالدائم

 تمارةاسةةةةة ثالبحةةةةة عمةةةةة قوترفةةةةة دن واحةةةةةآ يفةةةةة ينمةةةةةالمحكى إلةةةةة رللنشةةةةة ةالمقدمةةةةة وثالبحةةةةة تحةةةةةال-4-

 .محددة فترة خلال الاستمارة ذهه ءبمل محكم كل ليقوم التحكيم

 .التحرير هيئة قبل من الرفض أو القبول  حيث من بالأغلبية المحكمين تارار ق سعتمد5- 
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 2022-2021العدد الثامن  مجلة التربية الرياضية والعلوم الاخرى 

 جةراءإتطلة   أن التحريةر ةولهيئة، همثبحة بإجةاةة البحةوث بأصحا بإبلاغ  المجلة  لجنة  تقوم6- 

 بنا يةعموضو  أو شكلية  سعديلات
ً
  للنشر البحث إجاةة قبل المحكمين توصيةى عل ءا

 .المحكمين ءوأسما التحكيم لعملية بالنسبة التامة بالسرية المجلة تلتزم-7-

 :عامة  قواعد

 .ليبيا خارج من البحوث تقبل - 

 .الجامعة سمجل أو الكلية سمجل أو التحرير هيئة قبل من تحدد الرسوم سسديد  -

 :البحوث  كتابة  شروط

 .4A .حجم ورق ىعل للمجلة المقدمة البحوث  تكت 1- 

 :التالية الشروطى تراع للهوامش بالنسبة-2- 

 .سم 3 وان الج باقي ومن سم 3.5 ىعلأ من  -

 . Bold 20 .حجم SakkalMajalla للبحث الرئيس ي العنوان خ   -

 نيناحالبةةةةةة ءماأسةةةةة ذخةةةةةأوت عةةةةةةادي 14 محجةةةةة SakkalMajalla العربةةةةةي ةالكتابةةةةةة  خةةةةة  -

 ..Boldوالعلماء

 . Bold 12 .حجم Times New Roman الأجنبي الكتابة خ   -

 . Bold 14 الصغيرة والعناوين Bold 16 حجم Simplified Arabic العناوين خ   -

  Bold 16 .حجم Times New Roman الأجنبي العناوين خ   -

 تحديةةد طرةومسةة انبينالجةة نمةة ةمفتوحةة ون تكةة اول للجةد بةبالنسةة 3- 
ً
 ةونهايةة ةبدايةة اأمةة ردامفةة ا

  التحديد فيكون  الجدول 
ً
 . مزدوجا
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 العدد  كلمة
  ينأجمعةةةةةةةة قالةلةةةةةةةة رخيةةةةةةةة ىعلةةةةةةةة لموأسةةةةةةةة وأصةةةةةةةةلي المينالعةةةةةةةة ربلله  الحمةةةةةةةةد

ً
 الأمةةةةةةةةين النبةةةةةةةةي محمةةةةةةةةدا

 .وبعد........... أجمعين وصحبه لةآى علو 

-2021ديس            م ر )  الث            امن ددالع              دمأقةةةةةةةةةة أن ةالكليةةةةةةةةةة سمجلةةةةةةةةةة نعةةةةةةةةةة ةنيابةةةةةةةةةة ليسةةةةةةةةةةعدني هإنةةةةةةةةةة

 الأخةةةةةةةةرى  والعلةةةةةةةةوم الرياضةةةةةةةةية التربيةةةةةةةةة مجلةةةةةةةةة مةةةةةةةةن النةةةةةةةةامنالعةةةةةةةةدد  ول الأ  المجلةةةةةةةةد نمةةةةةةةة )م2022

 لتسةةةةةةةةةةهم الجديةةةةةةةةةةدة صةةةةةةةةةةورتهاي فةةةةةةةةةة المرقةةةةةةةةةة  ةجامعةةةةةةةةةة – ةالبدنيةةةةةةةةةة التربيةةةةةةةةةةة كليةةةةةةةةةةة نمةةةةةةةةةة الصةةةةةةةةةةادرة

 والبدنيةةةةةةةةةةةةةة الرياضةةةةةةةةةةةةةية التربيةةةةةةةةةةةةةة أنشةةةةةةةةةةةةطة مختلةةةةةةةةةةةةة  يفةةةةةةةةةةةةة يالعلمةةةةةةةةةةةةة النشةةةةةةةةةةةةر  يفةةةةةةةةةةةةة وافةةةةةةةةةةةةةر بجهةةةةةةةةةةةةد

 ئةةةةةةةةةةةةةدةار  تبارهةةةةةةةةةةةةةاعباالمرتبطةةةةةةةةةةةةةة  الأخةةةةةةةةةةةةةرى  العلةةةةةةةةةةةةةوم ضوبعةةةةةةةةةةةةة والترويحيةةةةةةةةةةةةةة والفنيةةةةةةةةةةةةةة والصةةةةةةةةةةةةةحية

 ةالرياضةةةةةةةةة وملةةةةةةةةةعو  ةالبدنيةةةةةةةةة ةالتربيةةةةةةةةة كليةةةةةةةةةاتى   مسةةةةةةةةةتو ى علةةةةةةةةة ةالمتخصصةةةةةةةةة ةالعلميةةةةةةةةة لاتالمجةةةةةةةةة

 ةالمجلةةةةةةة ى و محتةةةةةةة اماسسةةةةةةة ةيةةةةةةةاعر م دالصةةةةةةةدذا هةةةةةةة فةةةةةةةي ةالجامعةةةةةةة الةبرسةةةةةةة اإيمانةةةةةةة ةالليبيةةةةةةة ةولةةةةةةةدب

 يلةةةةةةةةةةةذا الأمةةةةةةةةةةةر الإقليميةةةةةةةةةةةة اتالجامعةةةةةةةةةةة افأهةةةةةةةةةةةد لظةةةةةةةةةةة يفةةةةةةةةةةة قوالتطبيةةةةةةةةةةة ويروالتطةةةةةةةةةةة  بالتجريةةةةةةةةةةة

 يالعلمةةةةةةةة موالتقةةةةةةةةد االتكنولوجيةةةةةةةة ةبابتكاريةةةةةةةة رالتغييةةةةةةةة ريعسةةةةةةةة المعةةةةةةةة يفةةةةةةةة ةملحةةةةةةةة رورةضةةةةةةةة  بأصةةةةةةةة

 يبانصةةةةةةةة ةالبدنيةةةةةةة ةللتربيةةةةةةة انوكةةةةةةةة المجةةةةةةةالات كةةةةةةةل يفةةةةةةةة كبيةةةةةةةرة بةةةةةةةةثو  العلةةةةةةةةم حقةةةةةةةق حيةةةةةةةث ،هلذالمةةةةةةة

 ر دو  اهةةةةةةةةةؤ لماع حو طمةةةةةةةةة  لعةةةةةةةةة ثحيةةةةةةةةة مالتقةةةةةةةةةد ذاهةةةةةةةةة نمةةةةةةةةة
ً
 ساسةةةةةةةةةأ ا

ً
 علةةةةةةةةةوم ىعلةةةةةةةةة ادتمةةةةةةةةةعالا  يفةةةةةةةةة يا

 . للتقدم المنطلق امنه ون ليك نةحدي

ى إلةةةةةةةةة لتصةةةةةةةةةى حتةةةةةةةةة ةالمجلةةةةةةةةةذه هةةةةةةةةة ويرتطةةةةةةةةةى لةةةةةةةةةع ةبالجامعةةةةةةةةة ةالبدنيةةةةةةةةة ةالتربيةةةةةةةةة ةكليةةةةةةةةة تلةةةةةةةةةآ وقةةةةةةةةةد

 والعربيةةةةةةةةةةة الليبيةةةةةةةةةةة الجامعةةةةةةةةةةات بةةةةةةةةةةين بهةةةةةةةةةةا ضللنهةةةةةةةةةةو  لةةةةةةةةةةهذتب يذالةةةةةةةةةة بالجهةةةةةةةةةةد قاللائةةةةةةةةةةى تو المسةةةةةةةةةة

 .والعالمية

 بالنقةةةةةةةةةد ءواسةةةةةةةةة ةالمجلةةةةةةةةة ور ظهةةةةةةةةة يفةةةةةةةةة همواأسةةةةةةةةة نمةةةةةةةةة علجميةةةةةةةةة كربالشةةةةةةةةة دمنتقةةةةةةةةة أن إلا عنايسةةةةةةةة ولا

 جميعةةةةةةةةةة يهمإلةةةةةةةةةة هونتوجةةةةةةةةةة ةالعلميةةةةةةةةةة جمار تةةةةةةةةةةوال وثوالبحةةةةةةةةةة الاتالمقةةةةةةةةةة ديمتقةةةةةةةةةة أوء االبنةةةةةةةةةة
ً
  لطلةةةةةةةةةة ا

 يفةةةةةةةة لمةةةةةةةةاالمتك يوالفنةةةةةةةة يالعلمةةةةةةةةى المسةةةةةةةةتو ى إلةةةةةةةة المجلةةةةةةةةة هذبهةةةةةةةة لنصةةةةةةةةى حتةةةةةةةة اون التعةةةةةةةة نمةةةةةةةة المزيةةةةةةةةد

 .والتربوية حيةوالص يةالرياض ةالتربي طةأنش الاتمج

 الكلية  عميد                                                                 
 التحرير  هيئة ورئيس

 النفر  عمار ميلود :د
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 الخلاصة
 

لمراقبة    يمفتاح البيئات القديمة والتأريخ البيئ. الرواسب هي  ركانيالب تتراكم رواسب طين لابيندو من انفجار الطين

تراكم في الرواسب. بالإضافة إلى ذلك ، فإن خصائص البكتيريا المحبة انها تالتغيير البيئي. يميل وجود المعادن إلى ا

من حيث الخصائص   Lapindo Sidoarjoي والرواسب الصلبة من  المعزولة من الماء الطين  S1و    A1للحرارة  

عزلات   في  والاشتباه  الحيوية  والكيميائية  الحيوية    S1و    A1المورفولوجية  الكيميائية  الاختبارات  على  و  بناءً 

الصيدا في صناعة  مفيدة  أنها  للح  وعليه .  فترض  المحبة  البكتيريا  لتحديد  الاستكشافية  الطريقة  استخدام  تم  رارة.  ، 

كيميائي للتحقق من حالة تركيز المعدن الثقيل في رواسب طين لابيندو ،  -علاوة على ذلك ، تم إجراء تحليل فيزيائي

النحاس ) المكتشفة في الرواسب  المعادن  الفيزيائي لطين لابيندو. تشمل  والحديد (     Cuفي حالته الحالية والملمس 

(Fe)    ) يزوالمنجان (Mn   )( والكوبالتCo  )  ( والزنكZn    )( والكادميومCd  ) ( والموليبدينومMo   )  والبورون

(B.) الرصاص    لم اكتشاف  عينات  (Hg)  والزئبق(    Pb)  يتم  الطمي    في  بوفرة  الرواسب  تتميز  لابيندو.  طين 

المختبري أن متوسط   التحليل  إلى ذلك ، أظهر  قليلة من الرمل. بالإضافة  بالوالطين مع كميات  مياه  سعة الاحتفاظ 

ومن   Marinobacter lutaoensis، تم العثور على    A1  من عزل البكتيريا  ٪ في رواسب طين لابيندو.50يبلغ  

و ذلك بناءً على نتائج اختبار   Marinobacter hydrocarbonoclasticus، تم الحصول على    S1  عزل البكتيريا

S rDNA16 . 
 

 بكتيريا المحبة للحرارة،خصائص الرواسب، خصائص الطين. النسيج، العناصر الثقيلة، ال  : الكلمات المفتاحية
 

 

Abstract 
 

Lapindo mud sediment is accumulated from the mud volcano explosion. Sediments are 

the key to ancient and historical environments to observe the environmental change. 

The existence of metals tends to accumulate in sediment. Furthermore, the 

morphological and biochemical qualities of thermophilic bacteria A1 and S1 isolated 

from mud water and solid sediment of Lapindo Sidoarjo, as well as the ability to suspect 

A1 and S1 isolates based on biochemical tests, were thought to be advantageous in the 

fishing sector. Thus, exploratory method was used to determine the thermophilic 

bacteria. Moreover, Physico-chemical analysis was carried out to investigate the 

concentration of heavy metal status in sediments of Lapindo Mud, in its current 

condition and the physical texture of the Lapindo mud. The metals detected in the 

sediments include copper (Cu), iron (Fe), Manganese (Mn), cobalt (Co), zinc (Zn), 

cadmium (Cd), molybdenum (Mo) and boron (B). Pb and Hg were not detected in 
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Lapindo mud samples. The sediments are characterized by the abundances of silt and 

clay with minor amounts of sand. In addition, laboratory analysis shows that the water 

hold capacity average is 50% in Lapindo mud sediment. From the A1 isolate, 

Marinobacter lutaoensis was found based on the test results of 16S rDNA and from the 

S1 isolate, Marinobacter hydrocarbonoclasticus was obtained based on the test results of 

16S rDNA.  

 

Keywords: texture, heavy metal, thermophilic bacteria, sediment, 

mud, characteristics. 

 

1. INTRODUCTION 
Since the first gas and mud volcano erupted from a drilled well in Sidoarjo, East Java, 

on May 26, 2006, Lapindo Mud sediment has been building up. It is the world's largest 

mud volcano, blamed on the burst of a natural gas well developed by PT Lapindo 

Brantas, however some experts and business executives believe it was triggered by a 

distant earthquake. Lapindo mud poured up to 180,000 m3 of muck every day at its 

peak. (Dagdag .et al., 2015). The mud flow rate was projected to range between 100,000 

and 180.000 m3 per day from the start of the event until October 2008. (Plumlee et al., 

2008; Jalil et al., 2010; Manzzini et al., 2012), and its keep flowing ever since. The mud 

buried houses, villages, schools, factories, and displaced thousands of people in the 

Sidoarja area, and it continues to pose geo-hazard concerns in a densely populated area 

with numerous activities and infrastructures. (Istiadi et al, 2009). Despite the fact that 

the occurrence of the Lapindo mud volcano has been questioned, it is critical to sustain 

the mud's social and environmental influence. (Krisnayanti B., Agustawijaya D. 2014). 

Not only evacuated around thousands of people (Manzzini et al., 2007)) but also 

monitoring water, land and air quality under permeable condition is urgently necessary. 

Metal contaminants have increased in the sediments as a result of the area's steady 

population development and industrialization. (Sunda et al., 2013). 

 

Basically, the sediments in Lapindo mud can be categorized from the parent 

materials which form it. According to (Polynov's,1930), the sediment with 

characteristics of strongly impeded water penetration, poor drainage, and the climatic 

soils is categorized as sedimentary clayey rocks (fire clay, clay, loam) such as that 

found in Lapindo mud. However, although some geologist convinced that it was natural 

disaster which was trigger by earthquake that was occurred day before the eruption of 

the mud volcano, due to the buried environment with geohazard risks, the contaminant 

and the physical texture of the current sediment are varied from one location to the 

other. Sediments have long been thought to be the key to understanding ancient and 

historical environments. We can learn about environmental changes throughout time by 

looking at a sequence of sedimentary layers. (Hallberg, 1992). During the industrial era, 

the recent sedimentary record can reflect cultural impacts on the environment. The 

sediments also have a role in the biogeochemical cycles of the elements that affect the 

overlying water column during formation and diagenesis. From the sediment, the 

physical characteristics of the mud can be identified.  



PHYSICAL, CHEMICAL, AND MICROBIOLOGICAL ANALYSIS OF MUD SEDIMENT FROM 
LAPINDO, SIDOARJO 

2021العدد الثامن   

  
 

  

 68 مجلة التربية الرياضية والعلوم الأخرى 

 

In addition, sediments are solid materials that settle at the bottom of water 

bodies (Dagdag et al., 2015). Sediments are significant geochemical sinks that rapidly 

acquire heavy metals and then progressively deplete them by leaching them into ground 

water aquifers (Enguix et al., 2000). Many investigations have found that metal levels in 

sediment are higher than in water. (Mustapha O.M and Lawal O.S. 2014). Studies 

conducted on metal accumulation in sediment showed increase in metal levels in 

sediment with addition of sewage, industrial effluents and agricultural wastes (Wang et 

al., 2001).  

Nature contaminants can range from dangerous heavy metals (loids) to existing 

organic pollutants in the ecosystem.It depends on the interaction of intrinsic properties 

contaminants with soil properties. The existence of Metal(loid)s either as cations (heavy 

metal such as Cd, Cu, Zn and Pb) or anions (metalloids such as Cr, As) in the soil 

environment is significantly affects metals absorption, mobility and solubility in soils 

(Naidu and Bolan, 2008). When contaminants enter the freshwater system 

transformation processes will occur along with additional processes due to aqueous 

environment, such as mercury, and arsenic. It was stated that Each source of potential 

mud pollution has its own negative impacts on plants, animals, and ultimately human 

health, but those that add heavy metals to soils and streams are of particular concern due 

to their long-term persistence in the ecosystem and human carcinogenicity Naeem, 

M., et al., (2020). They are not biologically consumed, but rather changed from one 

oxidation state or organic complex to another (Garbisu and Alkorta, 2001).Heavy metal 

pollution, as a result, poses a significant risk to the environment and human health 

(Lone M. I. , et al.2008). Metals can stay in the environment for decades or centuries 

after they've been released, increasing the risk of human exposure. As a result, detecting 

the Lapindo mud's dangerous metals that may have an impact on the environment, 

particularly the Porong river, where residents in Surabaya City rely on the river for their 

everyday activities, is required and necessary (Krisnayanti B., Agustawijaya D. 2014). 

Furthermore, it was hypothesized that the Lapindo mudflow overflow contained 

thermophilic bacteria capable of surviving in the harsh environmental conditions of 

Lapindo mud (Dagdag. et al., 2015). The thermophlic bacteria may create thermostable 

enzymes, which can be exploited in the fisheries product processing business, 

particularly in high-temperature procedures (Dagdag  .et al., 2015). Microorganisms are 

responsible for most waterborne disease outbreaks. They are the most prevalent 

pollutant in private well water that causes sickness. Moreover, microorganisms are the 

source of most widely used enzyme compared to plants and animals. Microorganisms 

are more profitable as an enzyme source because of their rapid growth, capacity to grow 

on low-cost substrates, ease of improving results through growing conditions and 

genetic engineering, and ability to produce extreme enzymes. (Akhdiva, 2003). 

 

As a result, there were three aims in this research. First and foremost, the goal of 

this research was to investigate the links between physical properties and 

sedimentological characteristics of mud volcano deposits in Lapindo mud Sidoarjo, and 

more specifically, to characterize the types of physical properties associated with mud 

volcanoes. Second, the investigation was conducted to identify the morphological and 

biochemical properties of bacteria isolated from Lapindo Sidoarjo mud water and solid 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lone%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=18357623
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sediment, as well as to suspect the major bacterial species (A1 and S1) capable of 

thriving in Lapindo Sidoarjo's muddy water and solid sediment. The last objective is 

related to the heavy metal content. As a result, the goal of this research is to find out 

how much heavy metal pollution is present in the sediments of Lapindo Mud in 

Sidoarjo, East Java. 

 

2. METHODOLOGY 

2.1 Materials 
The sediment samples from six stations within the sedimentation basin of the 

Lapindo mud area were collected and examined for physical characteristics and heavy 

metal contents. The sediment samples were taken from the different locations as 8 to 10 

cm depth. The material was in the form of mud. Furthermore, the Lapindo mud water 

and sediments acquired from the Lapindo mudflow in Sidoarjo were the major materials 

used for microbiological analysis. NA merck (Nutrient Agar), NB merck (Nutrient 

Buffered Agar), and NB merck (Nutrient Buffered Agar) were used as growth media to 

identify prevalent microorganisms in the Lapindo mudflow (Nutrient Broth). 

 

2.2 Method 

2.2.1 Physical analysis  
Sediment samples were taken at random from six different locations. Standard 

procedures were followed for sample collection, preservation, and physicochemical 

analysis. 

 

The sediments were drained of water and then air-dried at 25 °C for a few days. 

Collected sediment, then dried at 60°C in a well-ventilated oven to a consistent weight. 

100 g of dry sediments from each station were (collected) and mechanically shaken in a 

set of analytical calibrated sieves organized progressively finer downwards from 2 mm 

mesh for particle size distribution analysis. The particle size distribution was calculated 

using the grain size diameter in mm and the sediment retained on each sieve was 

weighed (Jackson, 1973). 

 

The pipette method was used to determine the clay content (Loizeau et al., 1994; 

Beuselinck et al., 1998). Furthermore, the water holding capacity (WHC) was 

determined using the Keen and Raczkowski method (1921). Solid OC and organic 

matter (OM) content in the sediments were measured following the method of wet 

oxidation, and soil pH was measured based on the using pH electrode (Grunzweig et al., 

2003). 

 

2.2.2 Heavy Metal Analysis 
Furthermore, the analysis of heavy metal was done by the digestion of the 

sediment sample carried out with each sample put into a digestion flask. The digesting 

acid [HCl] was measured in a fume cupboard and added to the sample in the digestion 

flask. To avoid splattering, digestion was done on a heated plate in a fume chamber. The 

beaker was taken out and set aside to cool. Before being examined for their elemental 
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contents, the samples were chilled, filtered, diluted to HCl 0.1 N, and stored in a sample 

vial. 

 

2.2.3 Microbiological Analysis 
To analyze the bacteria in the sample, mass bacterial cultures in taken water 

samples were filtered with paper sludge whattman 42 and the solid sediment. After that, 

isolating the target bacteria in each sample by selecting the dominant bacteria grown 

and planted with cast method in duplicate in NB medium (Nutrient Broth) was done. 

Finally, bacteria characteristics were tested using a microscope with a magnification of 

1000x, including bacterial colony morphology (colony form, colony color, colony edge, 

and colony elevation), bacteria morphology cell test (Gram stain and bacterial cell 

shape), biochemical manual test, and biochemical tests using Microbact Identification 

Kits. 

 

3. RESULT 
According to the Geographical Positioning System (GPS) to navigate the mud 

location within the area, the mud is located close to Porong River. The Lapindo mud is 

located 10 kilometers northeast of the Penanggungan volcano in the backarc area. 

Despite being partially buried by alluvial deposits, regional seismic profiles and field 

studies imply the presence of a regional fault running across the Lapindo mud area. 
Near Lapindo mud, there are several dormant mud volcanoes. 

 

3.1 Physical Characteristics and Texture of Lapindo Mud Sediment 

Table 1 Mud Sediment Physical Characteristics 

No. Location 

Code 

Water Hold 

Capacity 

(g/g) 

% Class 

Sand Silt Clay 

1 A 0.25 5 48 47 Silty clay 

2 B 0.42 28 47 25 Mud 

3 C 0.38 21 49 30 Clayey mud 

4 D 0.40 15 49 36 Muddy silty 

clay  

5 E 0.95 1 74 25 Silty mud 

6 F 0.60 2 74 24 Silty mud 

 

 

From the table 1, the sediments are characterized by the abundances of silt and 

clay with minor amounts of sand. The texture of the sample with location code A is silty 

clay, with 48 and 47 percent silt and clay, respectively. Sample B, on the other hand, is 

classed as mud texture since it comprises roughly 50% mud and about a quarter each of 
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sand and clay. With more clay content than sample B, location C is categorized in 

clayey mud class. In addition, location D has similar properties to location A where the 

percentage of silt is high leaving it to have muddy silty clay texture. Locations E and F, 

on the other hand, contain the highest percentages of silt and the lowest clay levels, 

making them silty mud class and ideal for plants.  Furthermore, according to laboratory 

analysis, the water retain capacity of Lapindo mud sediment is on average 50%. 

  

 

3.2 Chemical and Heavy Metal Contents in Lapindo Mud Sediment 

Table 2 Metal Contaminants of Lapindo Sediments 

Transition 

Metal 

Samples in HCl 0.1N (%) Average 

A B C D E F 

Cd 0.60 0.57 0.68 3.88 0.45 4.60 1.796667 

Cu 1.96 1.59 1.81 1.24 1.46 1.70 1.626667 

B 109.90 7.30 91.60 137.40 164.80 155.70 111.1167 

Mn 7.22 7.28 10.03 5.91 5.62 7.19 7.208333 

Fe 55.20 50.80 55.90 4.69 4.86 4.99 29.40667 

Zn 0.60 0.62 0.89 0.76 0.85 0.60 0.72 

Mo 5.60 4.00 3.20 6.40 4.80 2.40 4.4 

Co 4.40 7.80 5.60 6.70 10.00 5.60 6.683333 

Pb nd nd nd nd nd nd nd 

Hg nd nd nd nd nd nd nd 

 

Copper (Cu), iron (Fe), Manganese (Mn), cobalt (Co), zinc (Zn), cadmium (Cd), 

molybdenum (Mo), and boron (B) were found in the sediments. Pb and Hg were not 

found in the mud sample from Lapindo (Table 2). The heavy metal concentrations in the 

sediments are listed in the following order: B > Fe > Mn > Co > Mo > Cd > Cu > Zn. 

 

Table 3. Environmental Conditions of Lapindo Mud 

Sample Environmental Parameter 

Temperature pH Salinity 

Lapindo water 45°C ± 0.29 7.8 ± 0.13 30 ppt 

Lapindo sediment 48°C ± 0.20 7.5 ± 0.10 - 
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Lapindo water has a salinity of 30 ppt or 30,000 ppm, making it brackish water 

with a high salinity. This is due to the fact that the Lapindo mudflow material is made 

up of a mixture of water with a high salt level (seawater). Furthermore, because the pH 

of the water and sediment samples of Lapindo mud is greater than 7, it can be classified 

as base. It's linked to a high degree of salinity.  

 

3.3 Dominant Bacteria Type Found in Lapindo Mud Sediment 

Table 4 shows that when a biochemical test (Microbact Identification Kits) is used 

in conjunction with bacterial identification guidelines (Bergey's Manual of 

Determinative Bacteriology), the results show that the suspected bacterial isolates code 

A1 are Enterobacter gergoviae, and when the results of the 16S rDNA test are 

compared, Marinobacter lutaoensis is discovered  Meanwhile, using biochemical tests 

(Microbact Identification Kits) that follow the guidelines for bacterial identification 

(Bergey's Manual of Determinative Bacteriology), the results show that Klebsiella 

rhinoseleromatis bacteria are obtained from bacterial isolates with code S1 and when 

compared to the results of the 16S rDNA test, the results show that the bacterial species 

is Klebsiella rhinoseleromatis. 

Table 4. Identification of S1 and A1 Isolates in Lapindo Mud 

Isolates 16S rDNA Test Biochemical Test 

(Microbact Identification Kits) 

S1 Marinobacter 

hydrocarbonoclasticus 

Klebsiella rhinoscleromatis 

A1 Marinobacter lutaoensis Enterobacter gergoviae 

 

4. DISCUSSION 

The physical characteristics in Lapindo Sidoarjo are showed by the abundances 

of silt and clay with minor amounts of sand. It remains silty clay. Clay soil absorbs a lot 

of water and has a lot of organic matter, so it's easy to damage it while it's moist. 

However, Clay soil can cultivate itself because the particles swell and shrink as the soil 

gets wet and then dries. As a result, despite clay's high nutrition content, the heaviness 

of clay soils makes it less than ideal for some plants. On the contrary, sandy soil is 

simple to work with high water hold capacity level. Mud and silt are more nutrient-

dense than clay soil and are also easier to work with. Although nutritionally deficient, 

sandy soil is ideal for some plants. Mud soil, in contrast to the other textures, is thought 

to be suitable for a wide range of plants due to its high nutritional content and capacity 

to hold moisture while avoiding becoming saturated; it also drains effectively. 
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Copper, cobalt, molybdenum, manganese, iron, and zinc, among the heavy 

metals identified in the Lapindo sediments, are not toxic at typical levels. They can, 

however, cause toxicity in higher concentrations. Copper can irritate the nose, mouth, 

and eyes if exposed to it for an extended period of time. Copper poisoning can result 

from a deliberate increase in copper absorption. This can harm the liver and kidneys. In 

addition, boron was found at the high percentage in the sediment. However, although 

the concentration of boron is high in the sediments, it is not dangerous as it is a trace 

mineral essential to human health. It helps the bone use calcium. The increased level of 

boron in the soil has been associated with a lower risk of osteoarthritis. On the other 

hand, cadmium was found at the high average of 1.8%. This concentration may bring 

the negative effect for the environment. In human, long-term exposure of cadmium is 

associated with renal disfunction. It may also produce bone defects in humans and 

animals. As a result, the chemical and heavy metal data in Lapindo mud suggested that 

there was no immediate environmental impact of these heavy metals in the mud, unless 

they were combined with other elements. 

 

The water and sediment of Lapindo Sidoarjo mud contain the dominant 

thermophilic bacterium groups, according to the research, because both A1 and S1 

isolates can live above 45°C. Thermopile bacteria are known to have a thermo-stable 

enzyme, an enzyme that is able to survive or stable at high temperatures (6-120°C). The 

enzymes can regulate certain reactions so that in normal circumstances there is no 

deviation of final reaction results. Because all enzymes are proteins, they will lose 

function when exposed to heat, acids or strong bases, organic solvents, or anything else 

that promotes protein de-naturalization. As a result, thermo-stable enzymes play an 

important role in the fishing industry's food processing, particularly when high 

temperatures are used, as in the manufacturing of chitin and chitosan, for example. 

 

5. CONCLUSION 
In summary, Lapindo mud texture contains abundances of silt and clay with 

minor amounts of sand. It remains silty clay. Therefore, the area is not suitable for 

plants because of the texture. Although it is easier to cultivate because of the less clay 

content and are nutritionally high organic matter, the heaviness of clay soils makes it 

less than ideal for some plants. in addition, the level of heavy metals on Lapindo mud 

was below environmental soil quality guidelines. Copper, cobalt, molybdenum, 

manganese, iron, and zinc, among the heavy metals identified in the Lapindo sediments, 

are not toxic at normal levels.Moreover, a higher concentration of cadmium and iron in 

the sediments indicates potential threat of ground water pollution and soil pollution 

which can be dangerous for surround organisms. Furthermore, Lapindo mud flow 

contains thermophilic bacteria: Enterobacter gergoviae, Marinobacter lutaoensis, 

Klebsiella rhinoseleromatis, and Marinobacter hydrocarbonoclasticus that are capable 

of living in extreme environmental conditions of Lapindo mud. The thermophlic 

bacteria may create thermostable enzymes, which can be exploited in the fisheries 

product processing business, particularly in high-temperature procedures. 
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6. SUGGESTION 
 

The analyses were done by taking the sample from 6 different locations in 

Lapindo mud area. However, it still has covered all possible different location within 

the mud flow coverage. Thus, more profound investigation on the wider area to analyze 

the possible hazard of the mud sediment needs to be conducted in further research. 

Besides, analysis of the possible benefit of the mud contents and plants growing 

opportunities has to be done to bring uses for environment, Therefore, regular 

monitoring is necessary to protect human health and further environmental disaster. 
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