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Symbol Parameter Frequency Frequency
in the Lake | in the Basin

Chemical parameters

Gy Chloride Weekly Daily/weekly ()

Alk Alkalinity bi-weekly Daily/weekly

SO* | Sulfate bi-weekly Daily/weekly

Na* Sodium nm.® Daily/weekly

K* Potassium nm. Daily/weekly

Mg Magnesium n.m. Daily/weekly

Ca* Calcium bi-weekly Daily/weekly

DIC Dissolved Inorganic Carbon bi-weekly nm.

TOC | Total Organic Carbon bi-weekly n.m.

H,S Sulfide bi-weekly n.m.

SiO, Silicate bi-weekly Daily/weekly

NO,” | Nitrate Weekly Daily/weekly

NO,” | Nitrite Weekly n.m.

NH,* | Ammonium Weekly Daily/weekly

DKN Dissolved Kjeldahl Nitrogen Weekly Daily/weekly

TKN Total Kjeldahl Nitrogen Weekly Daily/weekly

TON | Total Organic Nitrogen Weekly Daily/weekly

TN Total Nitrogen Weekly Daily/weekly

DP.SRP| Dissolved phosphorus (orthophosphate) | Weekly Daily/weekly

TDP Total Dissolved Phosphorus Weekly Daily/weekly

TP Total Phosphorus Weekly Daily/weekly

TSS Total Suspended Solids Weekly Daily/weekly

Turb Turbidity Weekly Daily/weekly

PH PH Weekly Daily/weekly

DO Dissolved Oxygen Weekly n.m.

Cond | Electrical Conductivity n.m. Daily/weekly
Biological parameters

Coli F. | Coli Fecal Monthly Daily/weekly

Chlirph.| Chlorophyll A Biweekly nm

PP Primary Production Biweekly n.m

Phyto | Phytoplankton (Biomass and species) Biweekly n.m

Zoo Zooplankton Biweekly n.m

Fish Total Fish Biomass Bimonthly n.m.
Physical parameters

Temp | WaterTemperature Weekly Daily/weekly

Seki Seki Depth Weekly n.m.

LP Light Penetration Biweekly nm.

AT Air Temperature 10 minutes n.m. 10 minutes | n.m.

SWT | SWT Surface Water Temperature |0 minutes | n.m.

RH Relative Humidity |0 minutes | n.m.

Ll Light Intensity Hourly n.m.

(1) Daily/weekly means that in some of the basin stations the parameter is measured daily and in
some weekly.

(2) nm. - the parameter is not measured in the Lake or the watershed.
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Fig 3: TDS (mg/L) and Mean monthly flow (106 m3)
in three springs, 1996 - 2000
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Fig 5: Calcium and Sulfate concentrations along N.Hermon
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Fig 6: Chemical composition of recent and old tufa
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Fig 7: Isotopic composition of recent tufa
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Fig 8: Calcium and Sulfate concentrations along N.Dan

34 -

32 4%

N. Dan 9/99

1996/ 97

0.14

0.12

500 1000 1500 2000
Distance from Dan spring (m)

T |
2500

N. Dan 1/2000

DYy

Fish ponds sewage 1

N. Dan 9/99

999/2000

)

I L L
500 1000 1500 2000
Distance from the spring (m)

R
2500

8 'K




N1 ,NNNNXD 0W 'INIXD NINN NN '73Y 201 .11910 7 NDNN7 0l NVPYN7 03
nONNY7 01 0NA7 N712' 11D NONN .7N12 NoIL 'W70 7w NONNY7I M NIXNIN NMINY
JIMN 703 107 |T'n 7¢ "No'7T ' Mn7i No10 7Y NVPIE-NN

IT INJ2 N910 W N'VIST NUPW

[N .70 NYIN7 Ty LYNDI [T Y123 7¢ 02T NIDMIAN LT 7N] 'OXA NXIO) NOI0 NY'PY
12200 7712 MIY 0'X7[N VPIY Y7V N'NWANN D OX,|INN 7012 ININY 7 00T Nypen
NOI0 "X 7Y NN TV ,0NT712 7W 19X 5IXN 1ND L AVPIPN 7Y NOI0 [XD NXXND .MIIWN
220 ;0''NY 0N 1D W 17N ;7NN )IX7 0PNy 01120 7V 19X ;XNYN 121N 010
JIVEIW7NY 01y 0NIY

7M7 NXIIWN2 02070 78 DXNIXD N1D XXND [T 7012 N'0IXIN NOI0N 7Y 'N'dN 10100
Mg*10%/Caeq = 0.23 - 0.33; Sr*105/Caeq = 0.011-0.019 :mN

,07WNN Y1297 79N NIP 7N12Y QIunna 0T XA IVPYWY 0'tNyn 101N V70 1010
:0'00XN 0'W70N 210107 NIT

(6 'X) Mg*102/Caeq = 0.19 - 0.40; Sr*105/Caeq = 0.019-0.024

221" 1929 N2 |"uUn |2 ,InX¥a N2 JNJ .10
D'wY0N W '9IVIT'HI 'N'I 21 ,AINDN A'911'VIV0

AITNY 47 DP7IN N LMY Q7X 250 -D N7W N71 7Y NN AT ITX2 N910N
.DI7X0 NOIDN N71a0 0V VInA 1Y I qiun 12'X 10'01 ,N21 NAdY 1
0'7701 0'NNX 121NN OV W' 37,7201 919X 11 112 .N0WN 721 1712 ,IOX NOIL 1NN .2
-230-01MIN NL'WA YIFIY 790 10N 1.7-1.8 1121V .02IXNN NX 0'99IN DIXY 0'7IM
MW q7X 214456 XN 234-0IMIX

0'aN0 ,0'0'710NNVO ,0'7IVA ,0'0'7IXIX N7'2N .NIYN NYPYND N'XI) NN NOID .3
10N 2.8 MY NMIX IX 0770 170 'X.01TX ©j'10N TV

121y NNXI9NA N71IN AT .A0N'0IO 2-5 7Y NIPT NIAOWA ,NYEDI 2DIWUN 'MIX 1 .4
MY qQ7X 189449 XIN 234-DIMIX - 230-01M1N NO'WA YIPIY 720 10N 0.5-1.5
0'VIL] O'YONN 01 PIXAN 7¥N ,N2MI9N NITXIPIIXN ATAN 7Y NIMD2 N2 |"VNI 721 192
X120 'YON2 L, IT VPR .OMXD NYIX 7721 "'Mnn” XI2'En T 7Y DXPIY NNTXC 7Y 7Y
N2 'YN X 7Y 0'I00N-N19N 0701 INXN)

MIYI 12NN 1TXA 20107 NI ANIT '1VRN XA 0'Y700 7Y '9I0IMKNI NN 020N
0"0I7I'IPXN 0'ON NTTAN ITX 0'Y70N 20700 TXN

,T2INN WX 0'ON'NN BYN2 0N Mg*10%/Caeq = 0.35-0.45; Sr*105/Caeq = 1.8-2.5




20700 .(6 1I'X) NIPON NPON 7 NYPN DT ITXA 0'N 7W1 070 7W AIM7XN DIV X
(7 X)) 'NITAN TITXA 2071000 1N LTIINN TXA 2010NN NIA) [NNS 7Y 'O10IT'XN

1910n 11

NOILN NX MY NINY 1Y T 7V MY ,MY 97X 900 710 N711 IXNN (1994) "D
QUZIXDIN INX 7Y INIXXANTE,OFNIX-0IMIN NV NOILN JNXN7 N0 TAIY AT XXNN
N2 "VN2 MY 97X 150-200 71N

0o .11

7NN [NY |I9X] 0DIW 0'7M NYIZY T 7Y 01NN 0NITKD NYI7YUN 01Ny NOI0 Y70
'Y702 NXXM ANIT NNRIY (2001 ,02N1 113 ;1985 ,[N*'N) 'OI0ITXNI 'N'DN 010712 01IIY
M 7Y 'OI0IMNNI NN 2DTINN INX NPV XDIEL|T 7N1a1 INN 7012 ,0"01X1N 1910
NYPYN D700 TN 02X 1D INNN2 0M9'IIXNY )0 7V O'Y1IND 17X 0'XXNN .NRtYNN

N7INN Y 19X NoI0N




nnNnao .12

J(]'0NL) NI 7W NYPWN N2'20 - [T OX11 07NN 'N 1997 .0 ,0I'0N-12,.X WY 7,0
(rXpN) 1997 ,1V72 193 ,NII7IXAN 112NN 01

NIYNWNI 12200 3T ININ 0'7MIN 1ITXA D91V 'Y70 NV'PY 1998 ,.N ,0I'0N-11,.X WY T,
TR-GSI/1'1/98 217120 120N AN'7PXINTO

[19X2 N"VYAN NI 0PNy NOIL V70 ,N'0IXT NOIV .2001 ,.0,01'ON-12 ,.X WY . T,
[1XpN) 2001 ,N7'X ,NNI7IXAN N12NN 01D /OIVITXI 'N'D 201N :N7INN PRy

78\5\NTN,A7NTNN NN LTI ANIPN 19PN 7 NI7IXINTA 1978 ,.W IIYIE.T TV

J'OND 'YPYUNT WaTN I N7INN PRY (19X OXIIN NN 7W NI7INGD 1985 X ,[N''D
/Ny 155 ,0'7WN' ,NM2VN NO'OI2IIXN ;1M NTIAY

NN2NN 010 .7XY' 19X1 N7NN 0 Y322 |'0N0 'Ypwni NINIOPO NIVOIN 1994 X [N'N
.(01'0) 1994 ,10111 ,NA7IXIN

Chafetz H.S. and Folk R.L. 1984.Travertines: depositional morphology and the bacterially
constructed constituents. J. Sed. Pet. 54: 289-316.

Emeis K.C." Richnow H.H. and Kempe S. 1987.Travertine formation in Plitvice Natoinal
Park’ Yoguslavia: chemical versus biological control. Sedimentology 34: 595-609.

Gur D, Bar-Matthews M., and Sass E., 1997. Geochemistry of springs and rivers, and its
relationship to present-day tufa formation in the north Hula Valley, Israel.

Pedley H.M. 1994. Prokaryote-Microphyte biofilms and tufas: A sedimentological perspective.
Kaupia, 4: 45-60.










SUMMARY

Sequence stratigraphy is a tool for predicting significant facies both vertically in a section
or a drilling well; or areally over a region or locally in an oil field. Dividing the section into
recognizable formations or faunal zones may be irrelevant, but formation names are still
useful. It is usually not valid to classify sequences at only one location.We have seen how
the sequences and the component parts (systems tracts) can be graded and ranked
depending on our objectives.
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STOP 7: North entrance to Ein Qinia

Outcrops along the road near Ein Qinia show the massive oolitic limestone in the
highstand tract of Sequence R succeeded by fine grained thin bedded limestone. The top
of the highstand and the contact with Haluza shale are obscured by a basic intrusion.

The exposed section can be considered as the highstand tract of Sequence R, but the
rank could be downgraded to regard it as a transgressive tract of the overlying Haluza

formation.

The Haluza formation (not well exposed here) is an incomplete sequence exposure due
to pre-Lower Cretaceous erosion.The basal 25 meters is transgressive (TST) with a
condensed zone (MFS) at its top. The remaining part of the highstand (HST) is about

|0 meters of oolitic limestone below the Lower Cretaceous basaltic volcanics.
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STOP 4: East side of street

The basal 25-30 meters of the Kidod shale is dark, pyritic, and organic-rich, equivalent
to a high gamma-ray zone in Beer Sheva |.This is the transgressive tract (TST) and the
condensed zone (MFS) of Sequence K. The basal 40 meters of the Kidod shale has a
high concentration of nannofossils (Moshkovitz and Ehrlich, 1981), characteristic of a
condensed zone. The ammonite fauna indicates Early Oxfordian age.

The upper 125 meters of the Kidod shale has a generally regressive stacking pattern,
grading into thin-bedded limestone and shale. The clay minerals are kaolinite and
montmorillonite. The top of the Kidod shale is marked by a bed of oolitic limestone
(Goldberg 1969).This is possibly the top of the Sequence K highstand tract (HST), but
it is not clear.The top of the limestone bed is the sequence boundary, overlain by a thin
transgressive tract (TST) and the condensed zone (MFS) of Sequence M.The K sequence
could be regarded as a parasequence (lower rank) of the overlying M sequence.

STOP 5: West side of road leading south out of Majdal Shams

The 35 meters of thin-bedded spiculitic limestone is a gradually regressive section in the
basal part of Sequence M, (Beer Sheva limestone in standard stratigraphy).

STOP 6: Along the road south of Majdal Shams.

The upper 45 meters of the M sequence is not well exposed along the road. Irregular
outcrops of Beer Sheva limestone show a regressive stacking pattern culminating in
coralline reefy limestone (HST). The top of the coralline limestone is the sequence
boundary.

The coral limestone is overlain by the transgressive tract (TST) of Sequence R, composed
of argillaceous algal limestone. It is succeeded by shale, which is probably the maximum
flooding zone (MFS).The shale is correlatable with a high gamma-ray zone in Beer Sheva
|.The top of the R highstand (HST) is oolitic, non-reefy limestone at the top of the Beer
Sheva limestone formation. The age is Upper Oxfordian to Lower Kimmeridgian. The
upper Beer Sheva limestone is better exposed 4 kilometers to the SW near Ein Qinia
village.
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Sequence stratigraphy by Paul R. May
Age data by Lydia Grossowicz
MAJDAL SHAMS SECTION:
Lithologic description and paleontology
by M. Goldberg, 1969

Section measured and sampled by

M. Goldberg, M. Brown, M. Raab,

B. Derin, 1967-1969
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STOP 1: Quarry between Neve Ativ and Majdal Shams

The overlying limestone grades into evenly bedded deeper-water micrite and wackestone
containing fauna of Callovian age. This is probably the equivalent of the Halamish and
Tsia members of the Zohar formation and can be regarded as a single sequence (Sequence
D). A condensed zone marking the maximum flooding surface is not apparent, nor is
there a clear highstand facies of massive or coarse-grained carbonate. The section here
is a downslope equivalent of a shelf facies to the south.The Halamish-Tsia members can
also be regarded as a parasequence (lower rank) in a transgressive systems tract with
the MFS in the lower part of the Kidod shale.

In the central Golan 25-30 kilometers south of this location, seismic sections show
limestone buildups probably equivalent to the highstand of this sequence.

STOP 2: Near Majdal Shams marble works

The contact between Zohar (Hermon) limestone and the Kidod shale, clearly exposed
a few years ago, is now hidden by buildings, but we can observe lower Kidod in a nearby
pit. The limestone is gradational into the overlying Kidod shale (Majdal Shams formation,
Hirsch, 1996) and the lithologies are interbedded over a few meters.

The shale exposed in the pit is black to dark gray, pyritic, grading upward to a lighter limy
shale with thin limestone interbeds.

STOP 3: Below Gasoline Station, near tire shop

This location is less than one kilometer from Stop 2, but instead of a gradational
interbedded contact, the Kidod shale is unconformable on the Zohar (Hermon) limestone.
This makes the top of the Zohar limestone a sequence boundary (top of Sequence D),
and the basal Kidod shale is the transgessive systems tract (TST) of Sequence K. The
Upper Callovian ammonite faunal zone is missing and the age of the overlying Kidod is
early Oxfordian.
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Sequence Stratigraphy of
The Middle and Upper Jurassic
on Mount Hermon

Paul R. May

The Jurassic exposed on Mt. Hermon was the subject of excursions in annual meetings
in 1981 and 1989.The trips focused on a general view of the Jurassic section (Goldberg,
1969; Goldberg, Hirsch, and Mimran, 1981).

This trip concentrates on the section from the Zohar formation equivalent to the top
of exposed Jurassic beds. The emphasis is on seeing the beds and the facies in terms
of the concepts of Sequence Stratigraphy, a view which often differs from classic
stratigraphy. This location is on the south flank of a Mesozoic basin centered in Lebanon,
and on the northern margin of the regional Jurassic platform.

Five sequences can be distinguished in this section and we will try to relate the bedding
patterns to standard systems tracts. The detailed surface section (fig. 1) is described by
M. Goldberg (1969). The surface section is correlated to the Beer Sheva-| well in the
Negev, which gives a view of the sequences in electric and gamma-ray wireline logs. The
designated sequences are those defined by May (2000, 2001).

Many of the significant outcrops observed in earlier surveys are now covered by recent
building in the town of Majdal Shams.

About 60 meters below the top of the main carbonates (Hermon formation, Hirsch,
1996) is a possible unconformity marked by solution effects: vuggy limestone and vertical
solution cavities. High energy limestone below the unconformity contains coral fragments,
brachiopods, large ammonites, and echinoids. The unconformity is probably the equivalent
of the top boundary of the C sequence (May, 2000).
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