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ABSTRACT

Objectives: This descriptive study aims to evaluate surgical
management of pancreatic cancer at Al-Thawra Modern
General Hospital-Sana’a, Yemen and to provide reflection of
clinical presentation and risk factors for pancreatic cancer in
Yemen.

Methodology:The study was a retrospective descriptive study
of forty four patients with pancreatic cancer subjected to
surgical treatmentat Al-Thawra Modern general hospital,
Sana’a, Yemen over a period from July 2009 to January 2012.

Results: Total numbers of patients were 26 males and 18
females with mean age of 62 years. Pancreatic cancers were
located in the head of pancreas in 84%, periampulary in 9.1%
and 6.8% in the body & tail. Pancreatic cancer was found to be
more frequent among smokers 75%. Most patients were
presented with obstructive jaundice 81.8%, vague abdominal
pain 66% and weight loss 27.3%.Abdominal computer
tomography (CT) scanning was done for all cases. Clinical
presentation and the accuracy of CT scan in diagnosis and
staging of pancreatic cancer are approximately similar to that
reported in other countries 81% and 82%.

Curative surgical resections were done for 26 cases while
palliative surgeries were performed for 18 irresectable cases.
Most of complications and all mortality cases occurred among
patients who underwent pancreaticoduodenectomy (Whipple
operation). However, we reported a higher mortality rate
(17.4%) after Whipple operation at Al- Thawra Hospital-
Sana’a than other high volume centers.
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Recommendations: This study recommends multidisciplinary approach for managing
pancreatic cancers with liberal use of abdominal CT scan for diagnosis and staging of
pancreatic cancers in suspected cases. Meticulous surgical techniques are advised in
improving the surgical management of pancreatic cancer with minimal complications.
Further extended studies to evaluate the different factors affecting surgery for pancreatic
cancers and to provide basis for improvement in the surgical management of pancreatic
cancers.

Key words: Cancer pancreas, surgical treatment.

INTRODUCTION

Pancreatic adenocarcinoma (PC) comprises 90% of exocrine pancreatic neoplasms. Cancer
of the pancreas is one of the commonest gastrointestinal tumors; it is the fourth most
common cause of all cancer deaths in both males and females [1].Pancreatic cancer may
arise throughout the gland but is more common in the head of the pancreas. The
management issue facing the surgeon when dealing with cancer of the head differs from
those associated with cancer of the body and tail of the gland. [2]The most critical deficit in
the ability to treat pancreatic cancer effectively is the lack of tools for early diagnosis and
most of cases represented in advanced stage with wide local invasion or metastases. As
with detection, the staging of pancreatic cancer is difficult: the use of all available
laboratory and radiological diagnostic test cannot detect irresectability in 20 % of
pancreatic cancer. [3]Surgery the only hope for cure, but in most cases the extent of the
disease at presentation is such that resection is not possible. Surgery has a role in palliative
management of irressectable cancer. In the past three decades some aspects of surgical
treatment have improved dramatically. Surgical mortality rates have fallen from 15-20% to
1-2% in high volume centers [4], and post operative pancreatic fistula rates, have also
fallen recently [5]. It is clear the gap between the incidence of the disease and the mortality
rate is widening annually [1]. In many studies risk factors associated with pancreatic cancer
have been reported or estimated. The only risk factors consistently reported are age and
cigarette smokingare the risk factors consistently reported [6].Pancreatic cancer is more
common in men and the elderly with most patients being >60 years old [7][8][9].In
addition, the risk of developing pancreatic cancer is found to be two to three times higher if
a parent or sibling had the disease. Several genetic syndromes and medical conditions are
associated with an increased risk of pancreatic cancer. Pancreatic carcinoma results from
the accumulation of acquired mutations [10] [11] [12].About two thirds of pancreatic
adenocarcinomas arise within the head or uncinate process of the pancreas; 25% are in the
body and the tail, with the remaining tumors demonstrating diffuse involvement of the
gland. Tumors in the pancreatic body and tail are generally larger at the time of diagnosis,
and therefore, less commonly resect able [3]. Unfortunately, the majority of patients are not
diagnosed until weight loss has occurred—a sign of advanced disease [3]. Most patients do
experience pain as part of the symptom complex of pancreatic cancer, and usually
perceived in the epigastrium but can occur in any part of the abdomen [2][3]. Other
presentations include steatorrhea or diarrhea, weight loss, or a combination of these
symptoms. Signs can be develop new diabetes mellitus or malabsorption [2]. Weight loss is
evident and the sclera & skin are icteric; a distended gallbladder is palpable in about one-
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fourth of patients. In advanced cases, signs of metastatic disease (e.g., hepatomegaly and
ascites) may be detected [3]. Jaundice, direct hyperbilirubinemia, prolonged PT and
elevated alkaline phosphatase are expected. In a patient with appropriate clinical and/or
imaging indications of pancreatic cancer, a tissue diagnosis before performing a
pancreaticoduodenectomy is not essential. Although percutaneous CT-guided biopsy is
usually safe, complications such as hemorrhage, pancreatitis, fistula, abscess, or even death
can occur. Diagnostic laparoscopy with the use of US is reported to improve the accuracy
of predicting resect ability to about 98% [15][16].ERCP allows identification and biopsy of
ampullary and duodenal tumors that may be blocking the bile duct and producing jaundice.
In general, there are three clinical problems in advanced pancreatic cancer that require
palliation: pain, jaundice, and duodenal obstruction [2, 13]. Duodenal obstruction is usually
a late event in pancreatic cancer and occurs in only about 20% of patients [17].The
operation used is pancreaticoduodenectomy or Whipple procedure [2]. Median survival
after pancreaticoduodenectomy is about 22 months. Even long-term (5-year) survivors
often eventually die due to pancreatic cancer recurrence [13].

Objective: Assessment of surgical management of pancreatic cancer at Al-Thawra Modern
General Hospital - Sana'a, Yemen to identify the factors affecting prognosis, morbidity and
mortality of pancreatic cancer.

PATIENTS AND METHODS

The study is retrospective descriptive study. The study reviewed the hospital records for all
patients who were diagnosed and managed surgically as pancreatic cancers at the surgical
department in Al-Thawra Modern General Hospital —Sana'a, Yemen, during a period of two
and half years (July 2009 to January 2012).Patients of all ages were included as they
admitted to surgical ward at Al-Thawra Hospital and subjected to surgical procedure for
curative or palliative management of pancreatic cancer. Data were obtained retrospectively
from the medical records and files of pancreatic cancer patients. All cases were evaluated
by clinical history and examination. Data included 1) general examination findings such as
general condition, mental status, body built jaundice, lower limb edema, presence of
metastatic lesions and 2) abdominal examination findings ;distension, scar, mass,
tenderness , and ascites. Laboratory results and the finding of diagnostic imaging were
recorded to identify operability and resect ability. Findings on sonographic examinations
and CT scanning of abdomen regarding the exact location, size and extension of the cancer,
invasion to other organs, status of regional lymph node, and presence of liver or distant
metastases were recorded. The study compared the patients who were taken for curative
surgery with their initially selected for palliative surgeries were recorded. Causes of
subsequent change in the initial diagnosis or management plan. The type and indications of
surgery were also recorded. The types and combinations of surgical procedures, operative
findings and procedures, and intraoperative findings of metastasis were also tracked.
Patients were monitored for postoperative complications. The study recorded the type and
effectiveness of management for these complications. In addition, indications and details
of reoperation (if present) were recorded. Outcome was measured by calculating the overall
mortality, morbidity, hospital stay and status at discharge. Length of stay was defined as the
interval between admission and hospital discharge.
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RESULT

A total of forty-four patients were included in this study. They were diagnosed and
underwent surgical management for pancreatic cancers at the surgical department of Al-
Thawra Modern General Hospital — Sana'a, Yemen. They were 26 (59.1%) males and 18
(40.9%) females (figure.7). The mean age at the study's patients was 62 + 7 years. Age
group above 60 years accounts 70% of all patients. Patients with pancreatic cancer were
mostly above 60 yrs old Risk factors: Smoking & gat chewing the most frequent risk factor
among these patients while no patient report a history of alcohol intake.

Table 1: Frequent of factors associated with pancreatic cancer.

Risk factor Frequency | percent
Age > 60 yrs old 31 70.4%
Smoking 33 75 %
Qat chewing 35 79.5%
Diabetes 4 9.1%
Fat diet 5 22%

Most of patients presented with obstructive jaundice 81.8%, vague abdominal pain 66%
and itching presented in 52.2% of patients. As shown in Table 2.

Table 2: Clinical presentation among patients with pancreatic cancer.

Symptoms | Percentage
Jaundice 81.8
Pain 66
ltching 52.2
Anorexia 36.4
Weight loss 27.3
Vomiting 20.5

In all patients, locations of the pancreatic cancer were head of pancreas in 37(84%),
periampulary in 4(9.1%) and body & tail in 3 (6.8%) patients Only in one patient,
preoperative biopsy and biliary stenting was performed by ERCP. According to finding of
CT scan, 30 cases were resect able cancers that are shifted for curative resection and
l4cases irresectable cancers that underwent palliative surgeries. Forty-four patients
underwent surgical intervention with average operating time 3.13 hours. The thirty patients
with resect able tumors on CT, exploration revealed irresectability in 4 (13.3%). Fourteen
patients were subjected to palliative billiary decompression. Most of biliary decompressions
were performed by choledochojejunostomy. In addition to choledochojejunostomy,
gastrojejunostomy was performed for two patients who presented with duodenal
obstruction. Cholecystoduodenostomy was performed for 4 cases according to surgeon
preference. The overall postoperative morbidity rate was 61.4% (27/44). No anastomotic
leak was recorded for bypass procedures, while 4/23 of (17.4%) Whipple procedures had
have pancreatic anastomotic leak and subsequent pancreatic fistulas. One fistula produced
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severe nutritional & electrolyte disturbances and expired, while conservative treatment
successes in three cases. Mean hospital stay was 14.3 days.

Post-operative mortality rate was 9.1% (4/44). All deaths (4) 17,4% occurred among the
23 patients who underwent Whipple procedure. Two patient's expired due to intraabdomial
sepsis and ARDS. One patient with pancreatic fistula complicated by severe nutritional &
electrolyte disturbances, and the other patient died suddenly with no obvious cause.

Table 3: Post-operative complications among patient with pancreatic cancer.

Complication Frequency %
Fever 20 45.4
Wound infection 9 20.5
Wound dehiscence 1 2.27
Prolonged ileus 4 9.1
Pancreatic anastomotic leak & fistula 4 9.1
Intra-abdominal bleeding 1 2.27
Abdominal abscess 1 2.27
Deep venous thrombosis DVT 1 2.27
Atelectasis 9 20.5
Pneumonia 8 18.1
Septic shock 2 4.54
ARDS 2 4.54
Acute renal failure 4 9.1
Multi — organ failure 3 6.8

DISCUSSION

This study included 44 patients with pancreatic cancer who were admitted & subjected to
surgical management at Al-Thawra modern general hospital — Sana'a, Yemen. The mean
age was found to be 62 years of age that 10 years younger than the median age for
pancreatic cancer in the Western countries [3]. This figure may be attributed to the fact that
most of our patients had no documented or accurate determination of age. The high
frequency of male among study patients is consistent with that figure reported by Sener et
al [18] and Singh et al [17] who reported that male represented 55% and 62% of pancreatic
cancers respectively. In this study, only 6.8% of pancreatic cancers were located in the
body and tail of the pancreas; however Sener et al reported higher rate 22% [18]. Majority
of Yemeni community chew gat regularly so it cannot be considered as risk factor for
pancreatic cancer without case-control study. Smoking was found to be associated with 75
% of pancreatic cancers, that’s in agreement with many studies [6],[7].As with detection,
the staging of pancreatic cancer is difficult: the use of all available laboratory and
radiological diagnostic test cannot detect irresectability in 20 % of pancreatic cancer [3]. In
this study, the most common symptom was progressive jaundice in more than 80% of
patients. Jaundice doesn’t indicate early stages of pancreatic cancer as presence of jaundice
depend on cancer location within the pancreas.

Vague abdominal pain was expressed by 66% of the patients. Two third of pain were
epigastric and one third, in the right hypochondrium. This is similar to a study by Anderson
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et al [6] that reported pain as a common symptom of pancreatic cancer and advised to
consider it as a potential cause of abdominal pain. In this study, only abdominal CT scan
was used in the diagnosis of disease in all our patients while ERCP with stenting and
biopsy was used in one case only. Bipat et al [14] reported 81% sensitivity and 82%
specificity of CT imaging for determining pancreatic cancer resectability. In this study, the
sensitivity of CT imaging for determining respectability was 87.7%.However; this result
may confirm the accuracy of CT in staging of pancreatic cancer and may\reflect good
performance of the radiologists of AMGH. Surgery offers the only hope for cure, but in 80-
90 % of cases, the extent of the disease make the resection is impossible [2, 3, 13]. Curative
resections were performed for 26 cases; 23 Whipple operations for cancers located at the
head and 3 distal pancreatectomy for cancers in the body and tail of pancreas. More than
half cases were resectable while resectability was not exceeding 20% in most of previous
studies [1, 13, 14]. This can be attributed to including only surgically treated patients in this
study. Most of palliative biliary decompressions were done by choledochojeujonostomy
which is the procedure of choice for this purpose by many authors [3, 13].
Gastrojejunostomy & choledochojeujonostomy were indicated for two cases with clinical
and operative evidences of duodenal obstruction. Mortality rates after
pancreaticoduodenectomy were 15-25% in the 1970s, but recently it had fallen to less than
5% in high volume centers [2, 4]. Postoperative morbidity is high, but the incidence of
pancreatic fistula has fallen in some centers [5, 13]. Quality of life following
pancreaticoduodenectomy is poor for 3-6 months but then returns to normal in most
patients unless there is recurrence [13].In this study, the rate of pancreatic fistula after
Whipple operation were 17.4%, that is similar with reported in many studies ranging 10-
20%[2, 5, 13]. In this study, the type of operation was the most important factor affecting
mortality and morbidity as all mortalities and most of complications occurred post
pancreaticoduodenectomy (Whipple operation).

CONCLUSION

Pancreatic cancer is one of the most common and lethal human cancers; it has the worst
prognosis of all malignancies; the overall 5-year survival rate is only 5%.Lack of tools for
early diagnosis, difficult staging, advanced stage on presentation, unresponsiveness to
chemoradiotherapy and the high morbidity & mortality associated with curative surgery
make pancreatic cancer one of the most challenging issue for surgeons. In Yemeni
community, pancreatic cancer is more common in elderly, men and smokers. Most patients
were presented with obstructive jaundice, vague abdominal pain and weight loss.
Abdominal CT scan is done for all cases. Clinical presentation and the accuracy of CT scan
in diagnosis and staging of pancreatic cancer are approximately similar to that reported in
other countries. We reported a higher mortality rate after Whipple operation at Al- Thawra
Hospital-Sana’a, Yemen than other high volume center. Factors affecting this figure need
further extended studies for providing more useful results.
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ABSTRACT

Background and objectives: Standard reverse island sural artery
flap is the most common usage for distal third defects of the
leg. However many authors reported 36 % complication rate
mainly partial or complete flap loss, that is attributed to venous
congestion. Delayed reverse sural artery flap in two stages
with skin pedicle technique is reliable and less complicated. In
this study was compare between the results of both techniques.
Patients & Methods: The study included forty patients presented
to AL-Wahda University Hospital and 48 Military Hospital ,
after trauma of lower leg with complete loss of soft tissue and
exposure of underlying structures ,within periods Oct 2013 to
May 2017. The patients were thirty male and ten female, their
age ranged between fifteen to sixty years old . Reverse island
sural artery flap was used in twenty patients, while delayed sural
artery flap was used in twenty patients too.The results of both
techniques were compared.

Results: In our study the standard reverse island sural artery
flap is good option for reconstruction of lower leg , ankle and
malleoli defect ,which is performed in twenty patients , the
partial necrosis occur in 20% patients and three cases with
flap failure ,the venous congestion occur in 35% of patients In this
study, we performed reconstruction of the lower leg, heel , and
malleoli in another twenty patients by delayed reverse sural
artery flap with skin pedicle technique, the flap necrosis
occur only in one case and partial flap necrosis occur in two
cases only, in comparison with standard technique of reverse
island sural artery flap, the venous congestion occur only in four
patients 20% , two cases recovering the congestion by leg
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elevation and improving the patients hydration , and two cases of venous congestion
progressive to partial flap necrosis. Partial necrosis occur in two cases, complete flap necrosis
occur in one case and 95% of patients satisfaction in discharge.
Conclusion: The delayed reverse sural artery flap with skin pedicle is very important to
avoid of venous congestion and flap failure, especially in old patients, DM, and in patients
with peripheral vascular diseases. The goal of our study were achieved , and the patients
improved functionally and attained their routine activity. By this technique and
modification, make the delayed sural artery flap the first choice in reconstruction of the
lower third defect of leg, heel and ankle. and is less postoperative venous congestion and
flap failure. Delayed sural artery flap in two stages with skin pedicle technique is
convenience and less complication particularly for old patients with diabetes mellitus and
peripheral limb ischemia or venous insufficiency.
Keywords: Lower leg ,ankle and heel defects , standard reverse island sural artery flap,
delayed reverse sural artery flap with skin pedicle.

INTRODUCTION

The common perception about the standard reverse sural artery flap is a high partial or
complete flap loss rate. Many authors reported 36 % complication rate in standard reverse
sural flap application in reconstruction of lower third of leg , knee , malleoli and
forefoot [1,2,6]. The most complication of standard revers island sural artery flap is
partial or complete flap loss which is attributed to venous congestion, this high rate of
complication makes the flap is a secondary choice in the perception of many surgeons [2-
6]. Baumerster, et, al, reported that is 36% complication rate in high risk patients
population , including patient with DM and old age. This make the reverse sural artery
flap a secondary choice in perception of many surgeons [2].

The standard reverse island sural artery flap is alternative for tissues reconstruction
of the lower extremities , particularly the lower third, and ankle, which is prone to
traumatic injuries and frequently requires free flap transfer ,because the lack of local
tissues, this make the reconstruction likely to be more challenging and time consuming,
and the standard reverse island sural artery flap has been welcome by many surgeons
in their search for an easy solution to the problem [3]. The maneuvers, such as
designing a skin tail for tension free in setting, grafting of adipofacial pedicle, and
keeping the pedicle wide and short as possible seem to be important [7-11].

Wu Z, Guan Z, Performed island fasciocutaneous flaps supplied by super fascial sural
artery in eighteen patients with distal leg defect. The flap was designed on the
posterior aspect of the leg. It ranged in size from 4 by 5 cm to 11 by 12 cm. Sixteen
flaps survived completely, and two had partial necrosis. At 2 years follow- up, results
were satisfactory in the sixteen patients [12-14].

Zang, performed standard reverse sural artery island flap in twenty patients, they
reported and concluded flap is convenient and reliable because it over advantage for
then free microscopic surgery with less complication rate such as partial necrosis of
the flap and flap failure , which occur in 2 patients [15]. Maffi et, al, performed seven
case by delayed reverse island sural flap, the operation was done in two stage with
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exteriorized the pedicle. The flaps was survived and there is no venous congestion and
all were ambulatory after surgery [6].

AIM OF STUDY

In our study, the high rate of complications in use standard reverse island sural artery
flap is mainly venous congestion, which can be avoided by modified the standard
procedure by addition procedures such as Delayed reverse sural artery flap in two
stage and with long skin pedicle. All of these modification of standard procedure to
improve the outcome and decrease the rate of flap necrosis , especially in DM,
peripheral arterial diseases , and old patients.

PATIENTS AND METHODS

Prospective study which included the evaluation of the result of delayed reverse sural
artery flap technique with skin pedicle in comparison with standard reverse island
sural artery flap for reconstruction of lower leg, ankle and malleoli defect. The study
included 40 patients presented to AL Wahda University Hospital and 48 Military
Hospital in the period from Oct 2013 to May 2017. The patients included 30 male and
10 female, their age ranged between 15 to 60 years old. Fig 1:
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Fig 1: The age and number of patients in two group

The patients were classified according to the techniques used for reconstruction into
the following groups;

Group 1; Standard reverse island sural artery flap technique (20 patients); The
marking are made with the patient in the prone position. The first land mark in
the planning of the flap is the lateral malleolus. Horizontal line is drown about5 to 6 cm
above the lateral malleolus which represents the turning point of the flap. The skin
island of the flap should be slightly larger than the defect to account the skin
contraction. The Doppler probe is used to determine the location of vascular pedicle. The
flap is elevated under tourniquet control, the flap harvested from the popliteal fossa to
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mid-portion of the leg after the patient placed in the prone position. The skin island
is raised with deep fascia, the subcutaneous facial pedicles is elevated keeping a
width of 2. cm to include the sural nerve and short saphenous vein. The pedicle of
the flap should be more then 5cm between the end of the pedicle elevation and
lateral malleoli. Determined the pedicle length is mandatory for coverage of the defect.
The flap is transposed directly to the defect, then the flap inset to the defect without
kinking or compression of the pedicle , then Skin graft for donor site defect. The
Standard Reverse Island Sural Artery Flap technique is based on the fasciocutaneous
blood supply of the distal posterior lateral leg. It is the most flap usage for
reconstruction of defects in the lower third of leg, heel and foot, this flap permits the
tissue reconstruction without need microsurgery. The axial arterial flow to the flap is
provided by septocutaneous perforators arising from the peroneal artery, these perforators
pass between the fibula and the flexor halluces longus proximally, and between the soleus
and the peroneus longus distally. Typically three to six perforators, these perforators are
located within 7 cm proximal to lateral malleolus. Also the flap supplied by
septocutaneous perforators arising from the posterior tibial artery , this perforators lie
within 10 cm of medial malleolus. The vasa nervorum which accompany the sural nerve
also important for vascularity of the flap (Fig 2).

Fig 2: Preoperative case of post gun shot , with lower leg defect.

Group 2; Delayed reverse sural artery flap with skin pedicle technique (20
patients );

The delayed reverse sural artery flap can be created by proximal portion of the flap
is maintained with skin bridge and the remainder of the flap is dissected as previously
described, and complete elevation of the flap below the fascia. This means that the
skin island is being supplied by the vessels that normally supply the flap, but the
bridge of the skin has been maintained to allow the venous egress. The sural artery, sural
nerve and lesser saphenous vein should be divided at the initial elevation , this allows
axialization of vessels within the flap overtime. At 7 to 10 days , this area of skin
bridge connection can be divided in the outpatient clinic and the flap rotate and inset
into position at two weeks. The delayed flap with skin pedicle technique whereby a
subcutaneous tunnel is avoided and the pedicle of the flap exteriorized without
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alteration of flap design. The venous congestion is one of the weaknesses of the
standard reverse island sural artery flap, so one solution is to perform the flap in two
stages to avoid the venous congestion. In each case the following were fulfilled; Analysis
of the patients complaint, complete medical examination, pre-operative and post-operative
photography and follow up after one month and six months (Fig 3).

Fig. 3: postoperative case after 6 months. delayed revers sural artery flap with skin pedicle

RESULTS

All the patients were followed up postoperatively by venous congestion of the flap, partial
flap necrosis, complete flap necrosis and patients satisfaction.

Group 1; Standard reverse island sural artery flap 20 patients (Table 1, 3);

Regarding to venous congestion of the flap , there was seven patients in this group
complicated by venous congestion postoperative ( 35%) and the remaining 13 patients
not complicated by venous congestion of the flap (65%), four patients in this group
complicated postoperatively by partial flap necrosis of the flap “20% ‘ and the remaining
patients are well, three patients in this group complicated by complete flap necrosis and
failure’ 15%’ , and regarding to patients satisfaction there was eighty five patients in
this group satisfaction in discharge ©85%’. (Fig 4).

Fig 4: 3 day postoperative case show the long skin pedicle of flap , delayed reverse sural flap
with long skin pedicle technique.
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Table 1: Clinical data of patients in group 1; standard revers island sural artery flap technique

(20 patients )
No | AGE | SEX Pathology Venou_s Partial f_Iap Complete_flap F_’atien_t
congestion necrosis necrosis satisfaction

1] 25 | M [Lower leg defect - -- - +
2 | 30 | F | lower leg defect - - - +
3 | 20 | M | Lower leg defect - - - +
4 | 30 | M | Lower leg defect - - - +
5| 28 | M | Lower leg defect - - - +
6 | 50 | M Ankle defect + + - +
715 | M Ankle defect + - +

8 | 43 | F | Lower leg defect + + - +
9|35 | Mm Medial malleolus ) i i N

defect

10| 50 | F | Lower leg defect + - +

11126 | M heed defect - - - +
12| 31 | M | Lower leg defect - - - +
13| 23 | M | Lower leg defect - - - +
14| 33 | M | Lower leg defect - - - +
15| 26 | M | Lower leg defect - - - +
16| 52 | M Ankle defect + + - +
171 58 | M Ankle defect - - - +
18| 47 | F | Lower leg defect + + - +
19| 32 | M | Malleoli defect - - - +
20 | 54 | F | Lower leg defect + - + -

Group 2; Delayed reverse sural artery flap with skin pedicle technique ‘ 20 cases’
(Table 2,3); Four patients in this group complicated with venous congestion of the flap
20% postoperatively, Two patients in this group complicated by partial flap necrosis
‘10%’, One patient complicated by complete flap necrosis’ 5% ° and regarding to
patients satisfaction ninety five of patients satisfy in discharge > 95%’( Fig 2,3,4).

DISCUSSION

Reverse island sural artery flap is the most common usage for distal third defects
of the leg, because the flap permits soft tissues reconstruction without the need for
microsurgery , also it does not sacrifice any of the three major arteries to the distal
extremities. A common perception about the reverse island sural artery flap isa high
partial or complete flap loss rate, because most of partial or complete flap loss is
attributable to venous congestion, maneuvers, such as designing a skin tail at the
proximal portion of the flap for tension free insetting and avoided compression of the
flap pedicle in tunneling during inset, and keeping the pedicle is wide and short very
important for survival the flap (7).

The aim of present study is the evaluation of the results of modified standard
island reverse sural artery flap for lower leg, ankles and malleoli reconstruction. The
present study evaluated the results of delayed reverse sural artery flap with skin
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pedicle techniques in 20 patients with comparison with standard reverse island sural
artery flap in 20 patients as a control cases. All the techniques used for
reconstruction of lower leg, ankles and malleoli defects.

Table 2: Clinical data of patientsin group 2; delayed reverse sural flap with skin pedicle
technique (20 patients )

NO|AGE|SEX|  Pathology Venou_s Partial f_Iap Complete.flap P.atient.s
congestion necrosis necrosis satisfaction
1 | 30 | M | Lower leg defect - - - +
2 | 25 | M |Lower leg defect - - - +
3 | 60 | F |Lower leg defect + - +
4 | 45 | M | Lower leg defect + - - +
Medial moleolus
5|20 M defect i i i "
6 | 28 | | Tissuedefectin ) ) ) +
heel
7148 | M Heel defect + + - +
Ankle tissue
8|4 M defect i i i "
9 | 35 | F |[Lower leg defect - - - +
Ankle and
10 | 20 | M | dorsum of foot - - - +
defect
11| 35 | M | Lower leg defect - - - +
12| 60 | F |Lower leg defect - - - +
13 | 48 | M | Lower leg defect - - - +
14 | 22 | M | Lower leg defect - - - +
1525 | M heel defect - - - +
6] 23| m Medial malleolus ) ) ) +
defect
17| 48 | M Heel defect + + - +
18| 32 | F Ankle defect - - - +
19 | 32 | F |Lower leg defect - - - +
201 23 | M Ankle defect - - - +

The patients were classified according to the techniques used for reconstruction
into two groups; group 1 used standard reverse island sural artery flap technique in
20 patients , And group 2 used delayed reverse sural artery flap with skin pedicle
technique in 20 patients. All the patients were followed up postoperatively by venous
congestion of the flap , Partial flap necrosis , complete flap necrosis and Patients
satisfaction.( Table 3).

Yang et al, study of vascular anatomy and clinical application of reverse island
sural flap, they are performed the reverse island sural flap in 26 patients, twenty four
flaps survived, and two developed partial necrosis and Zang, performed reverse island
sural flap in 20 patients, they reported and concluded the reverse island sural flap is
convenient and reliable because it over advantage for then free microscopic surgery with
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less complication rate such as partial necrosis and flap failure which occur in two
patients [13,15].

Baumerster and his group also reported that is 36% complication rate ina high risk
patients population, including patient with DM and old age, this make the reverse sural
artery flap a secondary choice in perception of many surgeons. However, similar risk
factors may lead to high complication rates in reconstruction with free tissues transfer as
well [2].

Table 3: Parameter and clinical results

Group 1 Group 2
Parameter / Groups “20 patients” “20 patient’
Venous congestion 35% 20%
9 7 cases 4 cases
Partial fla p necrosis 20% 10%
P 4 cases 2 cases
. 15% 0
Complete flap necrosis 3 cases 5%
. . . 85% o
Patient satisfaction 17 cases 95%

Many authors reported 36% complication rate, this high rate of complication makes
the reverse sural artery flap a secondary choice in perception of many surgeon. In
our study the standard reverse island sural flap is good option for reconstruction of
lower leg, ankle and malleoli defect, which is performed in 20 patients, the partial
necrosis occur in 20% patients and two cases with flap failure ,the venous congestion
occur in 35% of patients In this study, we agreement with most of the authors ,
the complication rate of is between 35% - 40% with partial and complete flap necrosis.
The high rate of venous congestion attributed to immediate flap inset and compression of
pedicle at the point of rotation and tunneling of the pedicle, this agreement with all the
authority (Table 3), ( Fig 2, 3).

Venous congestion is one of the weakness of the standard reverse island sural flap, our
solution is to performed the flap in two stage The delayed flap of reverse sural flap can
be created by maintain the proximal portion of the flap with the skin, the skin bridge allow
the venous egress [2,7].

Maffi , et, al, performed seven reverse sural flap on two stage technique with skin
pedicle whereby a subcutaneous tunneling is avoided , and the pedicle is exteriorized
without alteration of the flap design. The flaps was survived and there is no venous
congestion and flap necrosis. Kose, et, al, also reported that the using delayed reverse
sural flap in 10 patients with defect of the foot and ankle. Six patients had at least
one risk factor such as DM, peripheral vascular disease, venous insufficiency or 40
years or older. the complication include flap necrosis in one patient and venous
congestion intwo patient, one response to leg elevation and one to medical leech therapy,
the authors recommended this technique for defects too large and patients with risk
factors which listed previously [6,5].
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Moijallal, et, al, conducted an anatomical study to determine which part of reverse sural
flap essential to flap perfusion.the study performed in adult cadaveric. The authors
concluded that the cutaneous — venoadipofascial flaps are the best perfusion than the
purely fascial flaps , and concluded that deep fascia provided only mechanical support,
and did not increase vascular territory of the flap (8).

Noack et.al, performed 12 cases of distal based reverse island sural flap for heel, ankle
and lower leg defect, the authors advice to decrease the rate of complications such as
venous congestion and flap necrosis by decrease the pressure on the vessels and an
enlarged skin pedicles which harvested the flap with tail of skin over the pedicle at the
point of rotation, all the flaps survived with minor complications [9]. Kose et.al, reported
that the using delayed reverse sural flap in ten patients with defect of the foot and ankle,
six patients had at least one risk factor such as DM, peripheral vascular disease,venous
insufficiency or 40 years or older [5]. Chang et. al, modify the standard island sural artery
flap to reconstruct the foot and ankle tissues defects in seven patients, they recommended
that the delayed reverse sural artery flap and avoided the subcutaneous tunneling of the
flaps given better than the standard technique [2].

Fig 5: 3 days postoperative case. Standard reverse island sural artery flap with partial necrosis and
congested flap.

The present study we agreement with Chang et al, Noack et.al. and Maffi et.al, we
performed reconstruction of the lower leg, heel, and malleoli in 20 patients by delayed
reverse sural artery flap with skin pedicle technique to avoided the compression of
the flap pedicle at the point of rotation, the flap necrosis occur only in one case and partial
flap necrosis occur in two cases only, in comparison with standard technique of reverse
island sural artery flap, the venous congestion occur in four patients 20%, two cases
recovering the congestion by leg elevation and improving the patients hydration, and two
cases of venous congestion progressive to partial flap necrosis, partial necrosis occur in
2 cases, complete flap necrosis occur in one case and 95% of patients satisfaction in
discharge. Fig 5:

So recommended that the delayed reverse sural artery flap with skin pedicle
procedure over the immediate standard island sural artery flap transfer. Delayed reverse
sural artery flap implies redirecting the blood flow by either transecting the vessels or
by incising the lateral edge of skin flap. Fig 2, 3, 4.
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Regarding to the correlation between the technique used for reconstruction and the age
of the patients. In group 1, there are eight patients with age ranged from 40 years old to
60 years old. partial flap necrosis occur in 4 patients 50% and complete flap necrosis
occur in three cases 33%. In group 2, there are also eight patients with age ranged from
40 years old to 60 years old. partial flap necrosis occur only in 2 patients 25% and only
one case with complete flap necrosis 12.5%. Our results regarding to age of patients
similar to kosi [5], which used delayed technique in 6 patients with age ranged from 40
years old to 60 years old, the complete flap necrosis occur only in one patient
10.40% ( Fig 1,4).

CONCLUSION

The delayed reverse sural artery flap with skin pedicle is very important to avoid of venous
congestion and flap failure, especially in old patients, DM, and in patients with peripheral
vascular diseases. the goal of our study were achieved, and all the patients improved
functionally and attained their routine activity, the modified delayed reverse flap technique
is the first choice flap usage for reconstruction of defect of the lower third defect of leg,
heel and ankle.

By this technique and modification make the delayed sural artery flap the first choice in
reconstruction of the lower third defect of leg, heel and ankle and is less postoperative
venous congestion and flap failure.

RECOMMENDATION

The distal based reverse island sural artery flap is the most flap usage for reconstruction of
defects in the lower third of leg , heel and foot, this flap permits the tissue
reconstruction without need microsurgery. Many authors reported 36% complication rate,
this high rate of complication makes the reverse sural artery flap a secondary choice
in perception of many surgeons.

Venous congestion is one of the weaknesses of the reverse island sural artery
flap, One solution is to perform the flap in two stages.The major disadvantage of the
reverse island sural artery flap for reconstruction the distal third of the leg , ankle and
heel is compression of the pedicle within the subcutaneous tunnel lead tovenous
congestion of flap. Skin pedicle technique for this flap whereby a subcutaneous tunnel is
avoided and the pedicle of the flap exteriorized without alteration of flap design. Using
delayed sural artery flap in two stage with skin pedicle technique is convenience and less
complication then the standard island sural artery flap especially for old patients with
DM, peripheral limb ischemia or venous insufficiency.
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ABSTRACT

Background and objectives: The poisoning among children is a
pediatric emergency and a worldwide problem that vary in
different part of the world. The study aims to investigate the
clinical profile and outcome of childhood poisoning and
intoxication in Yemen.

Patients and methods: All patients admitted to pediatrics wards
in A-Salam Hospital -Sadah governorate for ingestion of poisons
over period from January 2010 to December 2011 were included in
this retrospective descriptive study. The targeted group was age
between 6 months and 14 years of age. The data was collected
from medical records retrospectively and was analyzed with SPSS
12.0 software.

The results: Total number of cases was 660 patients. They were
368 (55.8%) females and 292 (44.2%) males with female to male
ratio of 1.26:1 with age ranging from 6 months to 14 years.

Of these, 476 patients (72.1%) were <5 years old. Pharmaceutic
agents were identified in 502 patients (76.1%) with preponderance
of psychotropics as the most frequently ingested drugs (33.9%)
followed by tricyclic antidepressants (27.1%). Non-pharmaceutic
agents were identified in 158 patients (23.9%), 54.4% of which
were pesticides. The majority of all cases were accidental
poisonings (90%) mainly by pharmaceutics that occurred mostly in
children <5 years old (72.1%). Then come self-inflicted
intoxications (8.2%) which demonstrated the highest ratio in
children >10 years old (6.7%).

Conclusion: Intoxications are serious health problem especially
among children <5 years old. Preventive measures such as
implementation of the use of child-proof drug prescription bottles
and efforts towards public education and keeping drugs and
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poisons away from the reach of children may reduce the risks.
Keywords: Childhood, Intoxication, Poisoning, Pediatric emergency units.

INTRODUCTION

The poisoning among children is a pediatric emergency and a worldwide problem that vary
in different part of the world [1]. Accidental poisoning among children has been studied by
other similar studies [2-5].The causes and types of poisoning vary in different parts of the
world depending upon the factors such as demography, socioeconomic status, education,
local belief and customs [1].

More than two million human poisoning exposures are reported annually in Unites
states, 50% of which occur in children 5 years of age or younger. Almost all exposures are
unintentional [6]. According to World Health Organization, more than three million
poisonings occur in developing countries, particularly among agricultural workers [7,8].

Childhood poisoning is one of the most common reasons for presentation at hospital
emergency departments in Australia [9].The pattern of poisoning depends upon the
availability of poisonous substance, occupation, religious and cultural influences [7]. Acute
poisoning in children is common and in many cases it is preventable [10,11]. While the rate
of childhood poisoning has been declined dramatically since before the 1980s, there has
been little change in the rate of presentation to hospital emergency department [2, 12].
Intoxication that necessitates hospitalization remains an important source of morbidity in
children [13,14].

The very nature of a young child predisposes the child to explore the surrounding
environment. The exact documented data of poisoning in Yemen is not available. This
retrospective study was undertaken to describe the epidemiological features of pediatric
patients hospitalized for intoxication and to determine the incidence of hospitalization, the
principal agents of poisoning, hospital length of stay and outcome.

PATIENTS AND METHODS

All children admitted to pediatric ward in Al-Salam Hospital at Sadah governorate for
ingestion of poisons or envenomation over period from January 2010 to December 2011,
were included in this retrospective descriptive study. The selected age group was between
6 months and 14 years of age. Those cases younger than 6 months or older than 14 years
old or those cases who had no signs of life on presentation, or who had food poisoning, or
who were discharged home from emergency department after short period of observation
or patient without an identified cause were excluded from the study.

The data was obtained from medical record department of Al-Salam Hospital. The
hospital covers all areas of specialty from maternity to elderly age groups. The emergency
unit accommodates 23 beds some of which are general ICU, trauma room, hydration room,
and general observation room. The pediatric ER in Al-Sala Hospital is considered to be as a
referral unit, which provides 24 hours services, receiving all medical pediatric emergencies.
In addition, patients who need medical supervision and intervention i.e. injection, IV fluid
...etc.
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The areas covered by these services include Sadah and Amran governorates. In addition,
we excluded all the newborns and all intoxications with an adverse reaction to avoid cases
where the intoxication was either iatrogenic or had occurred during hospitalization. The
classification of agents as pharmaceutics and non-pharmaceutics was done according to the
ICD-10 (International Classification of Diseases, 10" Revision). Patients' data such as
demographics, the circumstances of ingestion (the mode and the place of ingestion, time
lapsed until seeking medical care), the agents ingested, and the hospital data (duration of
observation in the emergency room and time of hospitalization, the necessity of Pediatric
Intensive Care/patient needs intensive care follow up , outcome) were recorded and
analyzed. Intoxications were also further grouped into three types as accidental, self-
inflicted and therapeutic error. Statistical calculations were performed using the SPSS 12.0
program. Besides standard descriptive calculations (frequencies, mean and standard
deviation), the chi-square test was performed for evaluation of qualitative data. Statistical
significance level was established as p<0.05.

RESULTS

Total number of 660 children was admitted to department of pediatrics in Al-Salam
Hospital at Sadah city for ingestion of poisonings. They were 368 (55.8%) females and 292
(44.2%) males with a female/male ratio (F/M) of 1.26:1 (Table 1). The mean age was
4.57+3.52 years (range: 6 months-14 years). Four hundred and seventy six children
constituting 72.1% of all the patients were <5 years old, 110 (16.7%) were 5-10 years old
and 74 (11.2%) were >10 years. Of the <5-year-olds, 56 (8.5%) children were <12 months
(Table 2).

Table (1): Frequency and distribution of children poisoning to gender

Group n= %

Gender Male 292 44.2
Female 368 55.8

1-5 476 72.1

Age (y) 5.1-10 110 16.7
>10 74 11.2

Total 660 100

Table (2): Relation of children-age to type and mode of poisoning

Age (y) Acud(eg(;%/lo)n =594 Self-lrzglggzc)i n=s4 Therapeutic error n=12 (1.8%)
Pharmaceutic Non . Pharmaceutic Non . Pharmaceutic Non .
pharmaceutic pharmaceutic Pharmaceutic
<1 32 24 0 0 0 0
1-5 324 92 0 4
5.1-10 62 30 8 2 8 0
>10 20 10 44 0 0 0
Total 438 156 52 2 12 0
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Among all the intoxication cases admitted to our department, the highest number were
in the group aged <5 years (p=0.0001). Among the children aged 0-5 years, no gender
predominance was found (F/M=1); however, among the children in the age groups of 5- 10
years and >10 years, there was a female predominance, with F/M ratios of 2.2 (76/34) and
2.7 (54/20), respectively. Pharmaceutic agents were identified in 76.1% (502/660) of the
intoxications (Table 3).

Psychotropic agents were the most commonly ingested drugs (33.9%), among these, the
tricyclic antidepressants accounted for the highest percentage (27.1%). The second most
common cause of intoxication with pharmaceutic agents was multidrug ingestion (14.3%)
followed by analgesic agents (9.6%), among which acetaminophen was the most common
(4 %). The remaining causes of pharmaceutic agent intoxications are presented in (Table3).
Non- pharmaceutic agents were identified in 158 (23.9%) patients. Among this group,
pesticides comprised (54.4%), followed by snake bites (27.8%) and scorpion (7.6%)
poisonings. The majority of all cases were due to accidental poisonings (90%), mostly seen
in children <5 years old (72.1%, n=476), caused by pharmaceutic agents, followed by self-
inflicted intoxications (8.2%), which had the highest ratio in children >10 years old (6.7%,
n=44). Among all the poisonings, 12 (1.8%) were due to therapeutic error, mostly in those
aged 1-10 years (Table 2).

In those <12 months, all the poisonings were accidental (8.5 % , n = (56 ) and in those
aged 1-5 years, accidental poisonings (416/420; 99%) and in those >10 years self-inflected
intoxications (44/74; 59.5%) carried the highest ratios, as expected (Table 2).

Tricyclic antidepressants (TCAD) and multidrug were more common in self-inflicted
intoxications compared with unintentional intoxications. All of the intoxications with non-
pharmaceutic agents were accidental (Table 3). Intoxication with a single agent was found
in 594 (90%) patients, whereas ingestion of more than one agent was reported in 66 (10%)
cases. The most common route of poisoning was oral, in 634 (96.1%), followed by inhaler
in 22 (3.3%) and ophthalmic in 4 (0.6%) patients.

Indoor poisoning was determined in 634 (96.1%) cases and outdoor poisoning in 22
(3.3%). Common clinical features of poisoning are presented in (Table-4). Vomiting was
the most common clinical feature followed by, increased salivation, seizure and altered
pupil size. Coma was present in 18.0% cases and 6.6% cases had respiratory failure.

The seasonal distribution pattern was as follows: 142 (21.5%) cases were admitted
during spring , 134 (20.3%) during autumn,168 (25.5%) during winter, and 216 (32.7%)
during summer. This shows that, children with intoxication were seen more in summer and
winter compared to other season. The mean duration of time from ingestion to admission to
the Pediatric Emergency Unit (PEU) was 3.72+5.56 hours (range: 0-48 hours). The mean
duration of observation in the PEU was 1.18+0.63 hours. Of the patients, 206(31.2%)
received intervention by others before admission to the PEU, while 454 (68.8%) patients
did not.

Among the cases who received intervention before admission, 190 (92.2%) were treated
at the basic health units/dispensaries medical center, whereas 16 (7.8%) received the first
intervention at home. Among the 660 hospitalized patients, 228 (34.5%) were symptomatic,
and the remaining 432(65.5%) were admitted to pediatric unit with only drug ingestion
history without any symptoms. The results of the physical examination were found to be
normal in 584 (88.5%) patients, whereas in 76 (11.5%) patients, abnormal physical findings
were observed and recorded. After hospitalization, only 64 (9.7%) of the patients received
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Table (3): Children poisoning distribution to their mode intake
Accidental Self-inflicted Therapeutic Total (%)of all pt n
poisoning poisoning error n (%) = (660)

Pharmaceutics: 48 (9.6) (7.2)

Paracetamol 20 0 0 20(4) (3)
Analgesics ~ AAS 16 2 0 18(3.6) (2.7)

NSAI other 10 0 0 10(2) (1.5)
antparknsonians 34 0 4 B/EH 65
Psychotropic drugs (?%;%) (25.7)
;';%ﬂ;eizgrff;racyc"c 116 18 2 136(27.1)  (20.6)
Other antidepressants 2 0 0 2(0,4) (0.3)
neuroleptics and others 28 2 2 32(6.4) (4.8)
Autonomic nervous system 12 4 0 16(3.2) (2.4)
§§§f€mic and hematologic 28 4 0 32(6.3) (4.8)
Cardiovascular drugs 30 0 0 30(6) (4.5)
Gastrointestinal drugs 8 0 0 8(1.6) (1.2)
Slmooth and skeletal muscle 26 2 0 28(5.6) 4.2)
Anti asthmatics 10 2 0 12(2.4) (1.8)
cold medications 6 0 0 6(1.2) (0.9)
antitussives and expectorants 6 0 0 6(1.2) (0.9)
Other 4 0 0 4(0.8) (0.6)
Topical medications 10 0 4 14(2.8) (2.1)
Hormonal drugs 20 4 0 24(4.8) (3.6)
Antibiotics 2 0 0 2(0.4) (0.3)
Multidrug 56 16 0 72(14.3) (10.9)
Unidentified drugs 20 0 0 20(4) 3)
Total 436 54 12 502(100) (76.1)
Non- pharmaceutics
Pesticides 86 0 0 86(54.4) (13)
Organophosphates and insecticides 12 0 0 12(7.6) (1.8)
Other 74 0 0 74(46.8) (11.2)
Snake bites 44 0 0 44(27.8) (6.7)
Bite, sting + scorpion 12 0 0 12(7.6) (1.8)
Organic solvents 10 0 0 10(6.3) (1.5)
Corrosives 2 0 0 2(1.3) (0.3)
Detergents 2 0 0 2(1.3) (0.3)
Metals 2 0 0 2(1.3) (0.3)
Total 158 0 0 158 (23.9)

NSAI:nonsteroid anti-inflammatory . A.A.S: acetyl acid salicylic
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specific treatment besides symptomatic treatment. in 596 (9 0. 3 %) patients, only
symptomatic treatment was applied. The mean hospital stay was 2.77+1.72 days (median: 2
days). Among the hospitalized patients, only 38 (5.8%) were kept as patient need Intensive
Care , we do not have a (ICU), and the mean duration of stay as patients needed intensive
care was 2.04+1.39 days.

During the study period, four patients died due to acute poisoning. The mortality rate
was 0.6%. One case was a 12-year-old girl and another was a six year male boy with snake
poisoning; the Third case was an 8-year-old boy with multidrug ingestion for self-inflicted
poisoning and the 4" case was girl with 9 year with unknown poisoning (unidentified
drugs).

%) Table (4): Clinical presentation of children with poisoning

Clinical feature n= %
Vomiting 319 48.4
Salivation 216 32.8
Seizure 146 22.1
Miosis 140 21.3
Mydriasis 135 20.5
Coma 119 18
Chest crepitation 103 15.6
Tachypnea 49 7.4
Diarrhea 49 7.4
Abdominal pain 43 6.6
Respiratory failure 43 6.6
Fever 22 3.3
DISCUSSION

The very nature of a young child predisposes the child to explore the surrounding
environment. As children grow and learn to become independent, they are compelled to
investigate new and interesting items, places and objects. The influence of growth and
development upon unintentional poisoning becomes especially important during the toddler
and preschool age [1].

Although the numbers of child poisoning deaths have declined dramatically over the
last 40 years, there is little evidence that shows a similar decline in emergency department
presentations and hospitalizations, despite the prevention strategies implemented over that
period [9].

In our study, we found that intoxications represented 11% of the total pediatric patients
hospitalized in our department during the study period. In the study of Mintegi et al [15]
Childhood intoxications accounted for 15.2% of their hospitalized children. Our results also
differ from those of Gauvin et al [13]., who reported that the average incidence of
hospitalization for intoxication in children was 45 per 100,000 children per year in
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Washington, and intoxication accounted for 0.06% of all pediatric hospitalizations. These
different results may be explained by the differences among the study populations, regional
differences in health care, the extent of the medical facilities and surrounding environment.

In this study, children <5 years old constituted the majority (72.1%) of the
hospitalizations, Our findings may agree with the prior reports done by Shotar [16] who
reported that, among the children admitted due to drug poisoning, the majority (89.7%)
were <6 years old. In the study of Mintegi et al in Spain [15], 67% of children intoxication
were <4 years old, 57% of whom were boys. In other study of Andiran et al.[17], among
pediatric poisoning cases, 63.6% were <5 years old; among those <10 years old, 52.3% of
those intoxicated were bays, while in those >10 years old, more girls (79%) were involved.

As in the literature, pharmaceutics agents were the most common agents in childhood
poisonings in our study. This finding parallels with other studies such as Gauvin et al [13]
that reported rate at (80%) while Andiran et al [17] reported (57.7%) and Izuora et al [18]
at (64.3%). Furthermore, Andiran et al [17] And Gauvin et al [13] reported that analgesics
were the most common agents, followed by antidepressants. In contrast to other reports,
Izuora et al [18]. reported in their study that tricyclic antidepressants were the leading cause
(22%) of pediatric hospitalizations due to poisonings. Similarly, according to our data,
psychotropic drugs, especially tricyclic antidepressants, were the most common drugs
(27.1%).

Our hospital is located in the northern region of Yemen (area of civil-crisis) , where the
most residents can be described as belonging to a lower socioeconomic stratum, illiteracy
and poverty, so This finding in our study may explained by the widespread use of various
antidepressants without prescription due to war critical crisis more affect to those area
located behind, some of which are quite inexpensive and can be easily obtained. Among
medicine prevalence of poisoning by analgesics and anti-inflammatory drugs are
compatible with the finding of studies in Saudi Arabia, UAE [19]. In other previous study
in Basra by Alsadoon showed that sedatives and hypnotic drugs were coming first
regarding type of drug poisoning [20] and this changes reflect wide of availability of anti-
inflammatory and pain killer drugs at community - hands, also the Organophosphorus
poisoning was found Tobe the third most common agent, this finding in our study was
similar to Karachi study [21]. This higher percentage of unintentional poisoning might be
due to exploratory behaviors of the young children.

The finding in our study that non-pharmaceutic agents were identified in 24% of the
patients, of which the most common agents were pesticides followed by snakes bite
poisonings. These findings may show that non-pharmaceutic agents also play an important
role in childhood poisonings, and the type of the involved agent may reflect the
socioeconomic, cultural and environmental features of each population.

In this present study, the majority of cases were due to accidental poisonings that
occurred mostly in children <5 years old, mainly by pharmaceutic agents, followed by self-
inflicted intoxications, which had the highest ratio in children aged >10 years. This pattern
is consistent with previous reports [22,23]. But our study finding is differ from that study in
india by Pillai et al [22], the majority of poisoning cases were due to accidents (84.6%) and
suicide (11.2%) [22].

Our findings are consistent with the results of Al Hazmi [19], who found that the
highest percentage of accidental poisoning was within the 2-5 years of age group (61%). Al
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Hazmi [19] reported that children ingesting medications generally experienced only mild
symptoms and therefore presented late for medical attention, in most cases more than two
hours after ingestion. Our findings of a mean duration of time from ingestion to hospital
admission of 3.72+5.56 hours and of the majority of patients being asymptomatic (65.5%)
were consistent with previous reports [18]. And those who were symptomatic (34.5%) they
presented with vomiting (48.4%),excessive salivation (32.8%),seizures (22.1%) and
changing of pupil size (miosis 21.3% & mydrasis 20.5%) (Table 4).The data about the
length of stay (LOS) of pediatric poisoning cases differ widely. In this study, the median
LOS was 2 days.

Our results contrast with those of Gauvin et al [13]. And Oguche et al [24]. With a
median LOS of 1 and 0.66 days, respectively. Al Hazmi [19] found that, among children
with accidental drug ingestion, the majority stayed less than 48 hours and all were
discharged within 72 hours. Although treatment policies for childhood poisonings are
universally similar, the diverse types of agents involved and the institutional differences in
medical facilities in each study population could account for this difference. During our
study period 5.8% of the hospitalized patients were kept as patients need intensive care,
because we do not have a separate PICU at this hospital. In the study of Mintegi et al [15],
among hospitalized children due to intoxications, 1.5% were admitted to the ICU.
Similarly, Kohli et al [25].

From India reported that 2.7% of pediatric poisoning cases were admitted to the
Pediatric Intensive Care Unit (PICU). These variations may reflect the differences among
the agents of poisonings, availability of PICUs and different departmental referral strategies
to the PICU. Gauvin et al [13] reported a mortality rate of 0.2% among hospitalized
pediatric poisoning cases, we found a low mortality rate of 0.6%. The early awareness of
poisoning and implementation of appropriate therapeutic measures seem to contribute to a
very low mortality rate.

In conclusion, acute intoxications, particularly with pharmaceutic agents (mostly
psychotropics and analgesics) are important causes of childhood poisoning in Sadah and
neighbor governorates in Yemen. This observation points out the urgency of the promotion
and implementation of the use of child-proof drug prescription bottles in order to eliminate
or reduce accidental childhood drug poisoning. Country political measures must be taken to
avoid over stress and civil crisis upon society. Parental education about the prevention of
childhood poisoning at home remains a major issue, especially about keeping everyday
medications and household products out of the reach of children.
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ABSTRACT

Background: Breast cancer is the most common cause of cancer
death among women worldwide. Breast self-examination (BSE) is a
simple very low cost and non-invasive adjuvant screening method for
the detection of early breast cancer in women. Accordingly, women
who correctly practice breast self-examination monthly are more
likely to obtain better treatment and survival rate.
Aim: This study aimed to assess maternity health workers’
knowledge, attitudes and practices (KAP) regarding breast self-
examination in Sana‘a city, Yemen.
Methods: A cross-sectional study was conducted, and self-
administered structured questionnaire was adapted to collect data
from a convenient sample. Informed verbal consent was obtained
from participants. Confidentiality of information was maintained
throughout the study. KAP survey was carried out among 168
maternity health workers from governmental hospitals.
Results: It was found that 56.5% know about BSE and 50.0% know
that it should be performed monthly. The majority (93.5%) believed
that BSE is important for early detection of breast cancer. However,
only 50.7% perform BSE monthly and 59.2% performed at the
second week of menstrual cycle.
Conclusion: Unfortunately, almost only half of the study subject
knows about BSE and how many times it should be performed and
again only half of them performed monthly. Therefore, there is need
for awareness creation on the benefits of BSE as an early detection
for breast cancer among female health workers.
Keywords: Breast cancer, Breast self-examination, KAP survey,
Maternity health works, Yemen
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INTRODUCTION

Breast cancer is one of the most common types of cancer in women in both developed and
developing countries. Certain population groups experience inequalities in risk factor
exposure and in access to screening, early diagnosis and timely and appropriate treatment,
and that they also experience poorer outcomes for cancer. [1] According to the 2015 Global
Burden of Disease (GBS) study, of the 17.5 million cancer cases globally, breast cancer
accounted for 2.4 million new cases and 523 000 deaths in2015. [2] Increasing awareness
of the signs and symptoms of breast cancer has caused this cancer to be diagnosed at an
early stage. [3] Unfortunately, in developing countries, women’s lack of awareness about
breast cancer screening can cause illness and mortality. Risk of breast cancer has an almost
linear plot and increases with increasing age. Approximately 75-80% of breast cancers are
diagnosed in women older than 50 years. [4]

In Yemen a descriptive study was undertaken to investigate the type of breast cancer,
lymph node involvement, of breast cancer patients registered in the National Oncology
Centre in Yemen. It was found that from September 2004 to December 2010, 2654 women
across Yemen diagnosed with breast cancer were registered in the National Oncology
Centre for treatment. Between the years 2004 and 2010, breast cancer represented 22% of
all cancers registered in women. Seventy-one per cent of the women were aged 50 or
younger at the time of diagnosis. The most common age group affected was women aged
41-50 years, with (35%) of cases occurring in this age. [5]

The prognosis and treatment of breast cancer is associated with the stage of the disease
in which it is diagnosed [6]. Early detection is fundamental in the reduction of mortality
from breast cancer. Efforts for early detection of breast cancer lead to the creation of
programs for screening and the discovery of the disease in its early stages. Studies show
that the rate of deaths in women participating in breast cancer screening reduced to 40% [7,
8]. Educating the public about the need for early detection of breast cancer through
screening is important [9]. Particularly, in developing countries where people do not have
adequate knowledge of the methods of screening and diagnosis of breast cancer, the
fundamental role of public health education and awareness should be emphasized. Self-
examination, mammaography and clinical breast examination are the most effective means
of early detection. [10]

Breast self-examination is of interest for the early detection of breast cancer, especially
in areas where mammography and regular physical examination of the breasts are not
practicable as public health policies. [11] Screening for breast cancer by regular self-
examination of the breasts or regular clinical breast examination carried out by a health
professional might be a possible alternative or addition to mammographic screening. Such
screening might lead to less harm than mammographic screening since slow-growing
tumors and tumors that do not develop into invasive cancer might be detected less often. A
further advantage is that these methods do not require any technical equipment and can be
performed by the women themselves if properly trained or by general practitioners or
nurses. Based on an individual assessment of benefits and risks some cancer societies and
health authorities recommend regular breast self-examination and regular professional
examination, for example the American Cancer Society 2007, while others do not, for
example the Cancer Council Australia 2007. It seems unclear, however, whether such
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examinations can reduce breast cancer mortality and whether they do more good than harm
(Russia 1999; Shanghai 2002). [12]

Breast self-examination is a simple, very low cost, noninvasive adjuvant screening
method for the detection of early breast cancer in women. Its purpose is important in case
of a prompt reporting of breast symptoms which are important early detection messages for
women of all ages, and to make women familiar with both the appearance and the feel of
their breasts as early as possible.[13]

There is evidence that women who correctly practice BSE monthly are more likely to
detect a lump in the early stage of its development, and early diagnosis has been reported to
influence early treatment and to yield a better survival rate. In a randomized, controlled
assessment of the effectiveness of international screening programs for BC in Scandinavian
countries, it was found that mortality had fallen by 31% after 7-years for women aged 40-
70 at the beginning of the trial.2 [14]

Even though BSE is a simple, quick, and cost-free procedure, the practice of BSE is low
and varies in different countries; like in England, a study by Philip et al.[15] reported that
only 54% of the study population practiced BSE. Furthermore, in Nigeria, the practice of
BSE ranged from 19% to 43.2%, and in India, it varied from 0 to 52%. [16,17] Several
reasons like lack of time, lack of self-confidence in their ability to perform the technique
correctly, fear of possible discovery of a lump, and embarrassment associated with
manipulation of the breast have been cited as reasons for not practicing BSE. [18,19]

Significance of the study

The study is important in providing information towards knowledge and practice of BSE
among female health providers in the main governmental hospitals. Better documenting
health workers’ knowledge and practice of BSE would be useful to governmental and
nongovernmental organization in the design of interventions aimed at effective prevention
of breast cancer through increased awareness and/or improved screening and it may also
encourage other researchers and policy makers to carry out a more extensive research in
this particular area being as base line data. So the general aim of this study is to assess the
knowledge, attitudes, and practices of maternity health workers in the main
governmental hospitals regarding breast self-examination.

METHODS

A descriptive cross-sectional design was conducted on maternity health workers at the main
governmental hospitals (alsbeen Hospital, Al-Gomhery Hospital, Al- thora Hospital). Data
was collected over a period of two months started on beginning of July till end of August of
2017. Data was collected by a self-administered pretested close-ended questionnaire. The
questionnaire comprised of 34 items (7 items for socio-demographic, 8 items for
knowledge, 11 items for practices and 8 items for attitudes). Verbal formal consent from
each health provider was obtained after explanation of the study objectives and assuring the
confidentiality and privacy.

RESULTS
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This study conducted on 168 female health providers who are working in the maternity
departments, the mean age was 30.82+ 6085. Nearly one quarter were physician and nurse
respectively (32.1, 35.1) with 52.4% have diploma and 41.1% have work experience less
than five years. Most of participants have no family history of breast cancer 91.7%.
(Tablel). Regarding knowledge of BSE, 58.9% of participants responded correct answer
about definition of BSE with 50.0% answered it should be done monthly and 42.5% it
should be done in the second week of menstrual cycle. Regarding knowledge about benefits
of BSE 42.2% have good knowledge whereas one third have poor knowledge. As regards
knowledge about risk factors for BC, one quarter (25.0%) have excellent knowledge. (Table
2)

Table (1): distribution of the study sample according to their socio-demographic
characteristics

. No = 168
characteristics No. | %

Mean age 30. 82+6.085
Marital status

Married 93 55.4
Unmarried 73 43.5
Divorced 2 1.2
Total 168 100.0
Qualification

Diploma 88 52.4
Bachelor 49 29.2
More 31 18.5
Total 168 100.0
Employment

Doctor 54 32.1
Nurse 59 35.1
Midwife 39 23.2
Doctor assistance 16 9.5
Total 168 100.0
Years of experience
<5 years 69 41.1
5-10 years 50 29.8
>10 years 49 29.2
Total 168 100
Family history of breast cancer

Yes 14 8.3

No 154 91.7
Total 168 100.0
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Table (2): distribution of study subjects according to their knowledge about Breast Self —
Examination (BSE)

It No = 168
em No. %

Definition of breast self-examination

Correct 99 58.9
In correct 69 41.1
Total 168 100.0
Routine performance of breast self-examination

Monthly 84 50.0
Every 3 months 21 12,5
Every 6 months 40 23.8
Every year 16 9.5
Other 7 4.2
Total 168 100
Suitable age for begin breast self-examination

< 20 years 16 9.5
20- 29 years 74 44.0
30-40 years 38 22.62
>40 5 3.0
All ages 28 16.7
I don’t know 7 4.2
Total 168 100.0
Knowledge related to risk factors of Breast Cancer

Excellent 42 25.0
Good 75 44.64
Poor 51 30.36
Total 168 100.0
Knowledge related to benefits of Breast self-Examination

Excellent 40 23.8
Good 71 42.27
Poor 57 33.93
Total 168 100.0
Knowledge related to appropriate time to do Breast self-Examination
Before menstruation. 21 125
During menstruation 32 19.0
The second week of menstrual cycle 72 42.5
During any day of menstrual cycle 16 9.5

| don’t know 27 16.1
Total 168 100.0
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Regarding practice of BSE, only 71 (42.3%) practices it and out of the 71, 50.7%
perform the BSE monthly and 59.2% do it in the second week of menstruation and most of
them 94.4% perform it for both breasts. Most of them perform BSE with hand up over the
head and with hands on waist (93.0%, 57.7%) respectively. The majority (80.3%) observe
for any mass or change in the nipple, 87.3% observe for any discharge from nipple and the
majority examines the axilla 76.1% during performing BSE. (Table 3) As regards attitudes
about BSE, most of them belief that it is important and not wasting of time 92.9% 96.4%,
and 93.5% belief that BSE is a good tool for early detection of BC and 46.4% belief that
married woman is more vulnerable to BC. (Table 4) Regarding the barriers for not doing
BSE, 46.4% forget to do it, 17.8 % responded that there is no time, and small percentage
replied that BSE is not necessary. While 22.8 % responded that there are no masses in the
breast. (Table 5)

There is a significant relation between employment and definition of BSE, no
significant between employment and knowledge related to frequency of BSE. No
significant relation between employment and performing, frequency and time to do BSE.
(Table 6-7)

Table (3): Distribution of the study subject according to their Breast Self —~Examination

Practices
No = 168
Item No. %
Routinely Performing Breast self-Examination
Yes 71 42.3
No 96 57.7
Total 168 100,0
Times of doing Breast self-Examination No. =71
Monthly 36 50.7
Every 3 months 13 18.3
Every 6 months 19 26.8
Every year 3 4.2
Total 71 100.0
Examination both breasts No. =71
Yes 67 94.4
No 4 5.6
Total 71 100
Time of performing the Breast self-Examination per No. =71
menstrual cycle
Before menstruation 7 9.9
During menstruation 13 18.3
The second week of menstruation 42 59.2
Any day during menstrual cycle 9 12.7
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Total 71 100.0
Position during performing of Breast self-Examination No.=71

In front of the mirror 27 38.0
During shower 21 29.6
Laying down 23 32.4
Total 71 100.0
Performing of Breast self-Examination with hands up No. =71
over head

Yes 66 93.0
No 5 7.0
Total 71 100.0
Performing of Breast self-Examination with hands on No. =71
waist

Yes 41 57.7
No 30 42.3
Total 71 100.0
Observing of any mass or change in nipples during No. =71
Performing of Breast self-Examination

Yes 57 80.3
No 14 19.7
Total 71 100.0
Examine of axillary gland during Performing of Breast No.=71
self-Examination

Yes 54 76.1
No 17 23.9
Total 71 100.0
Observe for any discharge from nipple during No.=71
Performing of Breast self-Examination

Yes 62 87.3
No 9 12.7
Total 71 100.0
Method to do Breast self-Examination No. =71
Pie diagram 63 88.7
Curves diagram 5 7.0
Bar diagram 3 4.2
Total 71 100.0
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Table (4); distribution of the study subject according to Attitudes regarding Breast self-

Examination
Item No = 168

No. | %
Do you belief that Breast self-Examination is important
Yes 156 92.9
No 12 7.1
Total 168 100.0
Do you belief that Breast self-Examination wasting of time
Yes 6 3.6
No 162 96.4
Total 168 100.0
Do feel embarrassed from doing Breast self-Examination
Yes 38 22.6
No 130 77.4
Total 168 100.0
Who you belief should do Breast self-Examination
Single women 84 19.53
Married women 116 26.98
old women 80 18.61
All women 150 34.88
Total 430* 100.0
Do you belief that periodic Breast self-Examination helps in early
detection of breast cancer
Yes 157 93.5
No 11 6.5
Total 168 100.0
Do you belief that married woman is more vulnerable to breast cancer
Yes 78 46.4
No 90 53.6
Total 168 100.0

Table (5): Distribution of study subject according to barriers of Breast Self-Examination

ltem No = 168
No %
There is no time 43 17.84
Forgetting 112 46.47
There are no mass on breast 55 22.82
Not necessary 14 5.81
Others 17 7.54
Total Total 241%

* more than one answer
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Table (6): Relation between employment and knowledge related to BSE

Employment

Doctor

L Doctor | Nurse | Midwife . Total | chi-square | P. value
Definition of BSE assistant
Correct 37 24 26 12 99
Incorrect 17 35 13 4 69 12.844 .005*
Total 54 59 39 16 168
Employment Doctor
Frequency of Doctor | Nurse | Midwife assistant Total | chi-square | P. value
BSE
Monthly 34 22 17 11 84
Every 3 months 6 5 8 2 21
Every 6 months 10 18 10 2 40
Every year 3 10 2 1 16 18.374 098
Others 1 4 2 1 7
Total 54 59 39 16 168
Time Of. Nurse | Midwife Dc_)ctor Total | chi-square | P. value
performing the assistant

Doctor
BSE per
menstrual cycle
Before 5 6 10 0 21
menstruation
During 1n | 7 7 7 32
menstruation
Second week of
menstruation 26 24 16 6 72 23.237 .026
Any day dyrmg 5 6 3 2 16
menstruation
I don't know 7 16 3 1 27
Total 57 59 39 16 168
Table (7): Relation between employment and practice of BSE

Employment ... | Doctor .
Perform BSE Doctor | Nurse | Midwife assistant Total | chi-square | P. value
Yes 26 18 16 11 71
No 28 41 23 5 97 8.732 .033
Total 54 59 39 16 168
Employment ... | Doctor .
Frequency of BSE Doctor | Nurse | Midwife assistant Total | chi-square | P. value
Monthly 11 10 10 5 36
Every 3 months 5 3 2 3 13
Every 6 months 9 5 2 3 19 7.410 594
Every year 1 0 2 0 3
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Total 26 18 16 11 71
Employment
Time of Doctor
performing the | Doctor | Nurse | Midwife . Total | chi-square | P. value
BSE per assistant
menstrual cycle
Before . 2 1 3 1 7
menstruation
During 2 4 2 5 | 13
menstruation
Second week of
menstruation 18 11 9 4 48 9.968 .353
Any day d_urlng 4 5 2 1 9
menstruation
Total 26 18 16 11 71
Employment
Method to do Doctor | Nurse | Midwife als?sci)ggr:t Total | chi-square | P. value
Breast self-
Examination
Pie diagram 22 17 14 10 63
Curves diagram 3 0 1 1 5
Bar diagram 1 1 1 0 3 2.922 819
Total 26 18 16 11 71
DISCUSSION

This descriptive cross- sectional study was done to assess the knowledge, attitudes, and
practices of maternity workers regarding Breast Self-Examination at the governmental
hospitals. It was found that more than half of participants 58.9% have knowledge related to
definition of BSE. (Haji-Mahmoodi et al., 2002) reported that more than 70% of subjects
had knowledge regarding BSE. [20] Also it concluded that 44.64% of participants have
good knowledge related to risk factors of breast cancer and 30.36% have poor knowledge.
(Ghanem S et al., 2011) estimated that only 43% of the group nurses in the university
hospital of Rabat had good knowledge of breast cancer risk factors. In contrast, (Casmir E,
et al., 2015) in their findings found that71.1% had good knowledge while 28.9% had poor
knowledge about risk factors of cancer. [21, 22] As regards to the appropriate time to do
BSE, 42.5% reported that the second week after menstruation is the appropriate time to
BSE. (Chee et al., 2003) in their findings of a study done in Malaysia found that 10.9% of
participants replied that breast self-examination should be done monthly before menses.
[23] Regarding source of information, it was found from the current study that 37.04% of
subject learned facts regarding BSE from their college curriculum followed by media
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24.38% then from other health professions 23.46%. This is similar with (Alsaif, A 2004)
results who found that 40% of subject learnt from college curriculum. Another study done
by (Casmir E, et al., 2015) show that the most effective source of information was from
health professionals 88.1% followed by television and radio programmes 78.6%. [22, 24]

About 42.9% of the current study participants perform BSE as a routine. This is nearly
in line with the study done by (Abu Salem O 2007) which found from his study results
that 52% of the sample performs BSE and approximately 30% of those perform BSE
regularly. [25] A study done in Nigeria by (Gabriel O et al., 2016).also observed that the
practice of SBE examination among the nurses was poor. Only a third (31.8%) of them
practiced monthly BSE and the observation of current study was nearly double to what was
reported in a hospital based study in Bayelsa state, in Nigeria where only 23.9% of nurses
examined their breasts on monthly basis. (Adika VO et al., 2012) [26, 27]

In relation to the time of performing of BSE during menstrual cycle, only 59.2% out of
71 who perform BSE of the participants of present study response that they perform BSE at
the second week after menstruation. This is consistent with a study done in Iran by (Reisi
M, et al., 2013) in which 66.4% of the study sample performs BSE on the appropriate time
and after menstrual period. [28] Regarding the method of doing BSE, 63 (88.7 %) out of 71
who perform BSE of the participants in the current study do in circle (pie). (Alsaif A 2004)
had double of current study results. [24]

Almost all the study participants (96.4%) belief that BSE is not wasting of time and the
majority of them 77.4% replied that BSE won't be embarrassing for them. This is similar to
the findings of study done in Adis Ababa by (Geutu M 2016) whose found that 78.2%
disagree with that doing BSE is wasting time and (66.8%) of respondents mentioned BSE
won’t be embarrassing for them. [29] Moreover the findings of the current study revealed
that the majority of the study participants 93.5% belief that BSE is a tool benefit in early
detection of breast cancer.

Regarding to barriers to BSE, this present study revealed that 46.47% forget to do BSE,
22.82% there is no mass in the breast as indicate to do BSE, 17.84% response no time to do
it, and 5.81% said it is not necessary. (Casmir E, et al., 2015) reported in their study that
30.8% feel tickled performing breast self-examination, 27.5% feel shy performing breast
self-examination, 11.7% believed breast self-examination take too much of their time, 2.5%
feel breast self-examination is unnecessary, 5.1% indicated that they don’t have enough
privacy to perform BSE, 0.8% felt that breast self-examination is expensive while 21.5%
preferred going to the hospital for breast examination. [22]

CONCLUSION & RECOMMENDATIONS

Unfortunately Findings of the present study precise that about only half of the female health
workers who works in the maternity departments know the definition of BSE, same
percentage know that it should be done monthly. Although only less than fifty percentages
of them perform routinely BSE and they performed it monthly, but the majority of them
have strong belief that BSE benefits as early detection tool for breast cancer. The result of
this study suggest that, for female health providers, if more emphasis of BSE occurs in the
work place and in undergraduate and postgraduate courses, health providers, teaching of
BSE to clients may be increased. Also, the provision of BSE educational programs is
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necessary to increase health provider' knowledge, confidence, performance, and teaching of
BSE.
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ABSTRACT

Job satisfaction - or lack of it - hinges on a productive, accomplishing
relationship between staff and management; indeed, the success of
any organization depends on staff members who enjoy their jobs and
feel rewarded by their efforts. Ultimately, of all the people in the
health care institutions may suffer the most when this vital success
factor is lacking. In the past, many scholars have been directed on job
satisfaction but this still remains an issue for many organizations.
Aim: This study aimed to determine the job satisfaction of Al Thawra
Hospital's staff in Sana'a and its effect on their job performance.
Methodology: A self-administered questionnaire was used for data
collection from several departments of the mentioned hospital.
Convenient sampling technique was used and 200 questionnaires
were circulated and returned back for analysis. SPSS application was
used for data analysis statistically.
Results: The results showed that the general job satisfaction level for
health workers of Al Thawra Hospital was low (mean = 2.45, SD =
0.64). Health workers' job satisfactions have affected on their job
performance (13%) ranged from work environment (15%) to salary
(4%).
Conclusion and recommendations: Authority of the hospital has to
meet its workers' social and economic needs especially salary and
rewards. They have to provide a suitable work environment that plays
an important role in enhancing workers performances.
Keywords: Job satisfaction, Staff Performance, Workplace
environment, Employees, Hospitals, Yemen
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INTRODUCTION

Human resource is most vital asset for organizational development. It is the source that
makes other source use and gets best return out of them. But getting best of human
resource requires enormous moves by organization and their management. If the human
resource or employees are happy and contended with the moves and actions of employer
they do their best for the best of organization. But if they are not in this state they might
cause organization unmatchable loss. Thus managing human resource has become an art.
Management always tries to use that art to satisfy their workforce. The greater the level of
satisfaction of employees is, the higher will be returns for organization. And this has been
realized by various researches, scholars, academicians, writers and leaders [1].

In the literature of organizational behavior and organizational psychology, job
satisfaction is considered the most extensively researched area [2,3]. The different ways
of satisfying the employees were found by the scholars and facilitated to the human
resource managers to attract, motivate and retained the most committed workforce. Job
satisfaction has direct impact on level of absenteeism, commitment, performance and
productivity. Furthermore, job satisfaction improves the retention level of employees and
reduces the cost of hiring new employees [4]. Alternatively, the outcome of job
dissatisfaction is increase in the cost of recruitment, selection and training,
discouragement of current employees and reduction in the growth of organization [5].
The dissatisfaction of the employees has adverse effect on the efficiency of the
organization. So studying job satisfaction is one of the most important topics of
organizations setup.

For a long time, work used to be associated with sacrifice. The notion of work as a
means of self-actualisation emerged during the Renaissance [6], when work came to be
seen as an opportunity for creation, achievement and personal growth, enabling man to
leave an imprint on the world [7].

Work should be integrated with life and should have a meaning; it cannot be merely a
means of survival. In order to carry out plans and projects at work, individuals need to
nurture good relationships8. In the health sector, this includes not only peers but also the
medical staff and patients, which helps improve the quality of care [7].

In public health institutions, especially in developing countries, identification with and
commitment to work is particularly important, as the people who use these services
generally have a low income, poor education, difficult access to health care, and are
vulnerable due to their health condition [6].

In this context, it is believed that an environment in which health care providers
(administrative, support and medical staff) feel satisfied with their working conditions,
are motivated and find meaning in their work can contribute positively to successful
acceptance of and adherence to treatment [8].

Job satisfaction is defined as “a pleasurable or positive emotional state resulting from
the appraisal of one’s job or job experiences.” [9] Few models have been proposed for
studying job satisfaction. The most popular job satisfaction model is Locke’s range of
affect theory, which postulates that job satisfaction is determined by a discrepancy
between what one wants in a job and what one has in a job [10]. The theory also mentions
that how much one values a given facet of work (e.g., the degree of autonomy) moderates
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how satisfied/dissatisfied one becomes with the job when expectations are/are not met.
The common aspects of job satisfaction are work, pay, promotions, recognition, benefits,
working conditions, supervision, co-workers, company and management [9]. On the other
hand, the dispositional theory posits that people have innate dispositions that cause them
to have tendencies toward a certain level of satisfaction, regardless of the nature of the
job. This theory became a notable explanation of job satisfaction in view of evidence that
job satisfaction tends to be stable over time and across careers and jobs [11].

Herzberg’s two-factor theory states that satisfaction and dissatisfaction are driven by
different factors — motivation and hygiene factors, respectively. He named the satisfiers
as motivators and the dissatisfiers as hygiene factors [10]. Hygiene factors (working
conditions, quality of supervision, salary, status, security, company policies and
interpersonal relations) ensure that an employee does not become dissatisfied. These
factors do not improve motivation, but without them there is dissatisfaction. Motivational
factors (achievement, recognition, responsibility for task, interest in the job, advancement
to higher level tasks and growth, meaningfulness) are needed to motivate an employee
into higher performance. This theory emphasized that managers must ensure the
adequacy of the hygiene factors to avoid employee dissatisfaction. Simultaneously, the
managers must ensure that the work is stimulating and rewarding so that the employees
are motivated to work and perform better. This theory emphasizes upon job-enrichment
so as to motivate the employees. The job must utilize the employee’s skills and
competencies to the maximum. Addressing the motivational factors will improve work
quality [12,13].

The Job Characteristics Model is used to study how particular job characteristics
impact on job outcomes. According to this model there are five core job characteristics
(skill variety, task identity, task significance, autonomy and feedback), which impact
three critical psychological states (experienced meaningfulness, experienced
responsibility for outcomes and knowledge of the actual results), and that in turn
influence work outcomes (job satisfaction, absenteeism, work motivation) [14].

In hospitals, job dissatisfaction is highly associated with staff’s intention to quit,
suboptimal healthcare delivery and poor clinical outcomes, for instance due to adverse
events and reduced patient adherence, and lower patient satisfaction [15,16,17]. For the
healthcare workers themselves, lowered job satisfaction is also associated with higher
levels of stress and burnout [18]. Research suggests that job satisfaction and job
performance are positively correlated [19]. Doctors with higher job satisfaction are more
likely to provide more satisfactory services and produce better therapeutic effect than
those with lower job satisfaction [20]. Higher job satisfaction of hospital staff results in
higher patient satisfaction and lower medical costs, thereby making a hospital more
competitive [21].

The most important predictors of job satisfaction are [22]:

1. Belief that the organization carries out its Mission statement,
Good communication,
Less frequently being asked to perform an excessive amount of work,
Good decision latitude,
Satisfaction with the pay level,
Satisfaction with the organization’s recognition of employee contributions,

ok wn
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7. Being female,

8. Good role clarity,

9. Being satisfied that the organization keeps employees informed,
10. Good teamwork,

11. Being given enough time to get the job done and

12. Good organization/staff relations.

Evidence suggests that many health care workers are dissatisfied with their income
and overall working conditions [11,23,24].

What is the way forward? Can any steps be taken to improve job satisfaction?
Increasing pay and perks may not be easy in these days of shrinking budgets. There is a
need to innovate and come up with low/no cost measures. Job satisfaction is higher in a
work environment in which supervisors and subordinates consult together and individuals
are involved with peers in decision making and task definition [11]. This can be
implemented at no cost. In one study, altering the schedule of days on night duty (without
reducing the total number of night duties performed by an individual) produced a
significant improvement in job satisfaction at no additional cost25. Recognition of staff
can be one of the easiest, cost-effective strategies to retain experienced mature staff [11].
Managers at present only issue show cause notice/counseling letters. A system of also
issuing letters of appreciation can vastly improve staff morale at practically no cost. The
system of best-maintained ward/worker can also help in this regard.

In the age of intense competition, it is likely that only hospitals having better job
satisfaction will survive. Managers can neglect it only at their peril [10].

This study aimed to determine the job satisfaction of Al Thawra Hospital's staff in
Sana'a and its effect on their job performance.

METHODOLOGY

An Analytical descriptive study was conducted at Al Thawra Hospital, Sana'a, Yemen.

The sample consisted of 200 health workers and employees in the identified hospital
who agreed to participate in the study and provided their free and informed consent. They
were chosen by stratified randomization sampling

The research instrument was a self-administered questionnaire developed by the
authors with five-likert scale questions (45 questions) ranged from 1 (strongly disagree)
to 5 (strongly agree) which aimed to estimate the level of satisfaction and its effects on
job performance. The questionnaire comprised of two parts; part 1. enumerate
demographic data (age, gender, educational level... etc) and part 2: quantify the effects of
six factors on job satisfaction and performance supported by the literature review. Factors
that included in the questionnaire are salary and other monetary incentives (7 items),
work environment (4 items), administrational relationships (8 items), work in the hospital
(4 items), administration concern (5 items) and employee performance (17 items).
Reliability of the tool has been secured by Cronbach's Alpha Coefficient which reached
72

Data were collected from June 16th — July 30th 2017. Participants were not identified
and were neither coerced nor forced to answer all questions.
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Data collection tool was reviewed by five experts in the field for clarity and feasibility
in addition to conduct pilot study that consist of ten employees who work in the hospital.
Necessary changes have been done.

The SPSS version 20 is used in this study for statistical analysis of data collected
through the questionnaire. Results were entered into a database and answers were
tabulated. The arithmetic mean and standard deviation for each group of questions
provided a corresponding index for each dimension.

RESULTS

According to table 1, about one half of study sample are male (55%), marred (55.5),
worked less than five years in the hospital (56%) and have diploma or less (53%).
Slightly more than one third of the study sample were general managers and attend two in
service training courses (43% and 41% respectively). About one third of the study sample
hired 70000 YR as salary.

Table 1: demographic information

Description Frequency %
Gender Female 90 45
Male 110 55
Single 89 44.5
Social statues Married 111 55.5
Divorced 6 3
Widowed 4 2
Diploma or less 110 53
Educational level Bachelor [ 395
Master 11 55
Doctorate 4 2
1-5 years 112 56
. 6-10 years 47 235
Work experience 11-15 years 20 10
More than 15 21 10.5
General Managers 86 43
Managers 3 15
Occupation Technicians 17 8.5
Head of Dept. 13 6.5
Nurses 44 22
Physicians 37 18.5
30000 34 17
40000 33 16.5
Monthly income (YR) 50000 46 23
70000 61 30.5
100000 26 13
2 82 41
In service training courses 3 66 33
More than 3 52 26
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Regarding table 2, the general job satisfaction of Al Thawra Hospital was less than the
mean (M = 2.45, SD = 0.64) with significant statistical differences (P-value = 0.000) with
variation in satisfaction degree ranged from salary satisfaction (M = 1.97) to work
environment satisfaction (M = 2.99).

Table 2: general job satisfaction

Satisfactiontype No Mean SD . Relative ttest P Agreement
importance valu
1 Salary 200 1.97 .67 39% 41.46 .000 Disagree
2 Work environment 200 2.99 .85 60% 49.60 .000 Neutral
g Administrational 55, 5 5, gg 52% 4613 .000  Neutral
relationship
g Administration 5, 55, gg 45% 3615 .000  Disagree
concern
Total 200 245 .64 49% 54.05 .000 Disagree

On the other hand, tables 3, 4, 5, 6 and 7 showed the effect of satisfaction of salary,
work environment, administrational relations, administration concerns and general
satisfaction on staff performance level (4%, 15%, 8%, 7% and 13% respectively).

Table 8 illustrated that there is statistical significant differences according to job
satisfaction level related to occupation in favor of hospital administration concerns,
administrational relations and general satisfaction (0.000, 0.01 and 0.11 respectively),
while table 9 displayed that there is statistical significant differences according to job
satisfaction level related to in service training courses in favor of administrational
relations and general satisfaction (0.028 and 0.23 respectively).

Table 3: Effects of salary satisfaction on job performance
Nonimetric Standard

values values P-
Staff Std. Beta value
performance Error
mean Constant coefficient 2.858 .137
Salary and monetary incentive 2.896 .004
satisfaction mean 191 .066 202
R 0.202
R2 0.041

Table 4: Effects of work environment satisfaction on job performance
Nonimetric Standard

values values P-
Staff Std. value
performance B E Beta
mean N rror
Constant coefficient 2.367 .151 594 000
Work environment satisfaction mean .29 .049 .389 ' '
R 0.38
R2 0.15
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Table 5: Effects of administrational relations on job performance

Nonimetric Standard

values values P-
Staff B Std. Beta value
performance Error
mean Constant coefficient 2.652 .148
administrational relations satisfaction 293 054 281 411 .000
mean
R 0.28
R2 0.079

Table 6: Effects of hospital administration concerns on job performance

Nonimetric Standard

values values P-
Staff B Std. Beta value
performance Error
mean Constant coefficient 2816 .12
hospital ad_mmls_tratlon concerns 186 05 957 3.74 .000
satisfaction mean
R 0.26
R2 0.066
Table 7: Effects of general satisfaction on job performance
Nonimetric Standard p.
Staff values values T value
performance B Std. Error Beta
mean Constant coefficient  2.366 .166 538 000
general satisfaction mean .354 .066 .357 ' '
R 0.36
R2 0.13
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Table 8: Statistical differences according to occupation

Satisfaction Differences Sum of Mean Sig
mean source squares square
Salary and Between groups 1.65 5 .33
monetar Within groups 87.86 194 45
incentiv«)a/ o 73602
- - Total 89.51 199
satisfaction
Work Between groups 4.84 5 97
environment Within groups 139.86 194 72 1.344 248
satisfaction Total 144.7 199
Administrational  Between groups 9.4 5 1.88
relations Within groups 117.31 194 .6 3117 .01
satisfaction Total 126.73 199
Administration  Between groups 17.28 5 3.46
concerns Within groups 135.52 194 T 4,948 .000
satisfaction Total 152.8 199
Between groups 5.97 5 1.19
General L
satisfaction Within groups 75.81 194 .39 3.057 .011
Total 81.78 199
Table 9: Statistical differences according to in service training courses
Satisfaction Differences Sum of Mean = Sig
mean source squares square '
Salary and Between groups 2.03 2 1.01
monetar Within groups 87.48 197 44
incentiv)e/ o 2.282 105
. . Total 89.51 199
satisfaction
Work Between groups 2.5 2 1.25
environment Within groups 142.2 197 72 1731 .18
satisfaction Total 144.7 199
Administrational ~ Between groups 45 2 2.25
relations Within groups 122.24 197 .62 3.623 .028
satisfaction Total 126.73 199
Administration Between groups 4.25 2 2.13
concerns Within groups 148.55 197 75 2.82 .062
satisfaction Total 152.8 199
General Bet_vve_en groups 3.09 2 1.54
satisfaction Within groups 78.7 197 A4 3.863 .023
Total 81.78 199
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DISCUSSION

Yemen is a male dominant society, however, the male are almost equal to the female in
the sample. The population consists of doctors, paramedics, accounts and admin staff.
Most of the employees have Diploma or less, so majority of the sample has Diploma
Degree. The benefits offered to lowered scales employees are less as compared to upper
scales employees, so these are the major portion in the sample to check the job
satisfaction level thoroughly. The satisfaction level in the newly appointed employees is
less as compared to employees having more tenure in the organization; hence, majority of
the employees in the sample are having less tenure.

The procedure of Judd and Kenny (1981) and Baron and Kenny (1986), is used for the
mediation of factor, that is, job satisfaction in this study. Three equations are developed to
interpret the results [26,27]. In the first equation, independent factors like salary and other
monetary incentives, work environment, administrational relations, administration
concerns, in service training courses and mediating variable job satisfaction are regressed.
The second equation involved the regression of independent variables with the dependent
variable performance of the employee. In the third equation, the independent variable
including the moderating variable are also regressed. The results regarding the effect of
independent factors on the mediating variable “job satisfaction” and the effect of
mediating variable on the dependent variable “employee performance” are shown in
Tables 3,4,5,6and 7.

The researchers examined in the Equations 1a, 2a and 3a, the mediating effect of job
satisfaction on the relationship between facets of job satisfaction such as salary, work
environment, administrational relations, administration concerns and in service training
courses and the employee performance in Al Thawra Hospital. In the first equation (1a)
the job satisfaction was regressed on facets of job satisfaction (mediator) and the results
are found significant. In the second equation (2a), employee performance (dependent
variable) as also regressed on the independent variables (predictor) to find the positive
relationship. In the third equation (3a), the employee performance was regressed on the
facets of job satisfaction and job satisfaction. In Equation 2a, beta is less than that of
Equations 1a; hence, the job satisfaction is the significant mediator and fulfills the
conditions of mediation.

In Table 3, 4, 5, 6 and 7, three regression equations (1a, 2a and 3a) were used to find
out the mediating effect of job satisfaction and relationship of facets of job satisfaction
and employee performance.

The relationship was found in the job satisfaction and facets of job satisfaction and the
employee performance. The relationship between job satisfaction and facets of job
satisfaction was more significant as compared to employee performance as indicated in
Equation 3a. The finding confirmed that job satisfaction is mediating in this model.

CONCLUSION

It can be concluded from the study that job satisfaction of Al Thawra Hospital's staff is
low in general. It can be concluded also that facets of job satisfaction such as work
environment, administrational relations, administration concerns and salary significantly
affect the level of job satisfaction among Al Thawra Hospital's staff in Sana'a, Yemen
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(15%, 7%, 6% and 4% respectively).

RECOMMENDATIONS

The hospital administration should consider all factors like promotion, working
conditions, co-workers and nature of work which have significant impact on the job
satisfaction level as proved in the current study. In the light of above results it is,
therefore, recommended that in order to enhance the employee performance in mentioned
medical institution, the head of this hospital should focus on all facets of job satisfaction
and not only on any one of these factors.
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ABSTRACT

The reliability of indirect method for ploidy level determination in
two tomato varieties with the same ploidy level was tested.
Observations were made on traits used as indirect indictors of ploidy
levels in plants on two varieties of diploid tomato which are
characterized by significant differences in their size. The results
revealed that all the morphological traits, pollen grain measurements
as well as chloroplasts number in stomata guard cells significantly,
differ in the two varieties although they are both diploid. In contrary,
number of germinal pores in pollen grains and different stomata
measurements, like stomata size, guard cell size and stomata
frequency in addition to epidermal cell frequency, showed non-
significant differences between the tested varieties. Thus, investigated
traits, including stomata measurements and number of germinal
pores, cannot be used to screen plants of Solanum Lycopersicum for
ploidy level. Furthermore, the indirect method of ploidy level
determination is species-specific and need to be confirmed by other
methods.

Key words: Solanum lycopersicum, ploidy level, indirect method ,

stomata measurements

1. INTRODUCTION

Ploidy level determination is a necessary step before breeding programs
and/or genetic studies (Bonos et al., 2002). Soon after it was proved that
polyploidization affects plant cell size, a large scale of traits were used as
ploidy level indicators. Overall, ploidy level can be estimated by the
following three methods:

(1) flow cytometry, which is rapid and reliable and reduces time and efforts,
but it needs experience and equipment,
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(2) chromosomes counting, known as the direct method, is accurate, but tedious and time
consuming, and

(3) comparing the number of morphological traits, pollen grain measurements, chloroplasts
number in stomata guard cells, and other stomata measurements, are known as the
indirect method.

Different studies have encouraged the using of indirect method instead of direct
chromosome counting. For example, Beck et al. (2003) considered chromosomes counting
method as a tedious-accurate and time consuming method, especially in case of small
chromosomes size, as it was found on Acacia mearnsii. They found that the mean of
stomatal length was significantly larger in tetraploids compared to diploids, while the
frequency of stomata per leaf surface was shown to decrease significantly in tetraploids.
They concluded that these two traits are rapid indirect methods to identify ploidy level in
black wattle. Almann et al. (1994) found good correlation between the ploidy level and the
size of pollen grains in Arabidopsis thaliana and they recommend it as a quik and simple
method to test ploidy level in transgenic Arabidopsis plants. In Citrullus lanatus, Sari et al.
(1999) found that the stomata size and number of chloroplasts in guard cells differ
significantly in haploid and diploid plants, in addition to the difference in morphological
traits, including stem length, stem diameter and leaf area. This technique of indirect method
was successfully used and highly recommended for other plant species, such as plantain
and banana hybrids (Vandenhout et al., 1995).

Tomato, Solanum lycopersicum formerly Lycopersicon esculentum, is a good model for
biology research (Shibata, 2005). It is genetically well known and has relatively small
diploid genome (2n = 24). In the present study, we aimed to detect the reliability of the
indirect method as a reliable ploidy level indicator.

2. MATERIALS AND METHODS

2.1 Plant materials

We used two diploid tomato varieties: (1) Ailsa Craig (AC), and (2) Micro-Tomato/Micro-
Tom (MT), which have the same genetic background. Ailsa Craig is the wild normal size
variety (Quinet et al., 2006). while the other variety (Micro-Tom) has dwarf phenotype
(short stem length ~10-20cm) and short life cycle = 70-90 days (Shibata, 2005; and Yano et
al., 2006), which are ascribed to at least two major recessive mutations (Meissner et al.,
1997; and Marti et al., 2006).

2-2 Growth conditions

Seeds of Ailsa Craig (AC) and Micro-Tom (MT) were used in an experiment. They were
surface sterilized with 3 % (v/v) sodium hypochlorite for 3 minutes, and then were washed
three times with distilled water. After that, they were placed in 9 cm diameter Petri dishes
lined with a single layer of filter paper (Scheicher and Schuell No. 595), wetted with
distilled water. Germination was observed daily until radical emergence. Seedlings with the
same age were transferred into a cups containing peat moss. After they formed the fifth true
leaf, they were transferred again into culture pots filled with clay soil.
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2.3 Morphological traits

At flowering stage, ten individual plants were randomly selected, and the following
morphological traits were recorded: (1) Leaf size, (2) Stem length, (3) Stem diameter, (4)
Flower diameter, and (5) Fruit diameter. All these traits were taken, using a metric ruler.

2.4 Pollen grains parameters:

A number of matured flowers was randomly selected. A longitudinal cleavage was made
within each androecium, and the pollen grains were collected by tapping the androecium
few times on clean-dry slides. Thirty microscopic readings of the pollen grain length and
width were measured at 400X, using a light microscope with an ocular micrometer, where
each ocular unit of the scale measured 5um. The pollen size was calculated as a product of
length and width. The same slides were also used to calculate the number of germinal pores
per pollen grain. Pollen grains were stained with a drop of Aceto-Carmine to show the
germinal pores. Thirty readings were recorded from each tomato variety.

2.5 Stomata measurements:
Five leaves were randomly selected from five plants of both Ailsa Craig and Micro-Tom
varieties. The middle leaflets were collected and a thin layer of the lower epidermis was
peeled using forceps and placed on a microscopic slide for the following stomatal
parameters. In order to measure the length and width of thirty stomata and guard cells, the
lower epidermis were spread on a drop of distilled water on a slide, and then covered with a
cover slide. Measurements were taken using the light microscope under a magnification of
400X with an ocular micrometer. Each ocular unit of the scale measured 5um. The stomata
and guard size was calculated as a product of length and width. The same previous slides
were also used to determine the number of stomata and epidermal cells per leaf unit area
(stomatal and epidermal cell frequency). Stomata and epidermal cells were counted in
fifteen microscopic fields with square micrometer at a magnification of 280X. The guard
cells were excluded from the counting of the epidermal cell frequency. In the chloroplasts
scoring method another group of lower epidermis slides were prepared and a drop of
potassium iodide iodine was used instead of distilled water (Bingham, 1968). Then, the
number of chloroplasts was counted in 30 guard cell pairs.

The obtained data were statistically analyzed and the statistical differences between
both tomato parameters were determined using two sample t-tests (MINITAB version 12).

3. RESULTS and DISCUSSION

3.1. Morphological traits
The results of the morphological traits are shown in Table (1). It was revealed that the wild
variety (Ailsa Craig) showed higher stem length, stem diameter, leaf size, flower diameter
and fruit diameter than Micro-Tom, with high statistical significant differences as well
(Fig. 1). It is well established and common knowledge that polyploidy plants have thicker
and bigger leaves, larger flowers and fruits and as result bigger vegetative volume and
larger weight (Yildiz 2013).

In this study all these differences were resulted from the difference in the two recessive
mutation: dwarf (d) and miniature (mnt) in Micro-Tom (Meissner et al., 1997). However,
some authors reported a number of morphological traits as indirect ploidy level indicators
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in many species as results of polyploidy (Sari et al., 1999; Bonos et al., 2002; and Seidler-
Lozykowska, K., 2003). Based on this study results, it is clear that polyploidy is not the
only cause of significant difference in plant size or plant parts size within the varieties or
species.

Table 1: Comparison between the morphological traits of two tomato varieties (Alisa Craig and
Micro-Tom) grown under the same environmental conditions

Traits Alisa Craig Micro-Tom | P-value
Stem length (cm) 3234+1.1 8.48 £0.37 0.0000
Stem diameter (cm) 4.4+0.16 3.8+0.19 0.027
Leaf size (cm?) 4,946 £0.17 | 3.038+0.20 0.0000
Flower diameter (mm) 20.1£0.43 13.8+0.13 0.0000
Fruit diameter (cm) 2.83+0.040 | 1.79+0.074 0.0000

Fig. 1: Morphological differences between two tomato varieties (Alisa Craig and Micro-Tom) in
stem length for seedlings have the same age (A), leaf blade size (B), flower diameter
(C) and fruit diameter (D).
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3.2. Pollen grain parameters

Microscopic examination showed that the wild variety (Ailsa Craig) had larger pollen
grains than Micro-Tom, with high statistical significant difference (Table 2 and Fig. 2). On
the other hand, the number of germinal pores per pollen grain showed no significant
difference where the examined pollen grains of both tomato varieties showed three
germinal pores. Early reports on Arabidopsis, by Almann et al., 1994, linked the greater
pollen grain size to polyploidy. They concluded that it can be used as a quick and simple
test of ploidy level in transgenic Arabidopsis. While recently, another report contradicted
Almann report and approved that pollen grain measurements are not recommended for
determining ploidy (Jones and Reed 2007). Seidler-Lozykowska (2003) also found that
pollen grain diameter is recommended as an indirect polyploidy level determinant. This is
in agreement with our finding, which means that this trait can be species-specific and not
generally recommended as ploidy indirect indicator.

Table 2: Comparison between pollen grain size and stomatal measurements of two tomato varieties
(Alisa Craig and Micro-Tom) grown under the same environmental conditions.

Traits Alisa Craig Micro-Tom P-value
Pollen grain size (um?) 1955 + 35 1734 + 26 0.0000
Chloroplasts number 18.3 +0.53 10.03 + 0.52 0.0000
Stomata size (um?) 1675+9.7 162.5+95 0.71
Guard cell size (um?) 787.5%7.0 770+ 11 0.18
Stomata frequency 3.067 £ 0.067 3.400 £ 0.16 0.075
Epidermal cell frequency 7.067 +0.18 7.333+0.23 0.37
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Fig. 2: Differences between two Alisa Craig (A) and Micro-Tom (B) in pollen grain size.
Microscopic photos were taken at 400X magnification power. The pollen grain size was
calculated as a product of length and width.

3.3. Stomata measurements

The results of stomata measurements are represented in Table (2). It is indicated that the
chloroplasts number per stomata guard cell pair was high, significantly differing between
the two tomato cultivars (Table 2, Fig. 3). The average stomatal chloroplast number of the
wild variety (Ailsa Craig) was 18.3, compared to 10.03 for the other genotype (Micro-
Tom). In Citrullus lanatus (Sari et al., 1999), the chloroplasts number per stomata differs
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significantly in haploid and diploid plants. In tetraploid chamomile, Seidler-Lozykowska
(2003) found that chloroplasts number per stomata guard cell differs significantly. It was
also found, in our study, that the difference is not due to ploidy level. It is clear, then, that
this trait and other tested stomatal traits, including, stomata size, guard cell size and stomata
frequency, and epidermal cell frequency do not differ between both tomato varieties (Table
2).
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Fig. 3: Differences between Alisa Craig (A) and Micro-Tom (B) in chloroplasts number
and guard cell size. Microscopic photos were taken at 400X magnification power.

Moreover, the study results revealed that the chloroplasts number in guard cells cannot
serve as an indirect indicator for ploidy level determination. It showed significant
difference which is only due to the difference in the two genes of the two varieties. While
in an early report on transgenic tomato (Jacobs and Yoder, 1989), it was found that in
tetraploid tomato, the number of chloroplast in stomatal cells were greater than that in
diploid plants. Ploidy level determination is a necessary step before breeding programs
and/or genetic studies. In some plant species, like Musa, the determination of ploidy level is
essential and sometimes it is needed at early stages of plant development. However, the
indirect method can be used in some species and not in others. We strongly recommend
dealing with each species after conforming the direct and indirect methods.
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ABSTRACT

Construction Implementation based on traditional methods in remote
areas may leads to high cost, tuff Topography as well as difficulty of
access make the contractors avoiding works in such places, also the
tiny investments of small projects in remote areas are not attractive to
contractors, so the competition is very low or absent and the price
accordingly is very high. Sometimes the projects cannot be
implemented at all. This research discuses a new approach of
implementation that can replaced the traditional one and leads to
reduction of cost, it improves the use of local resources including
human resources as well.

Key words: Community, Construction, Cost, Projects.

1. INTRODUCTION

Constructional implementation of the projects curried out by many ways, in
which the fund transfers from owners to contractors through several
approaches called construction procurements. The approaches vary from
simple ones, where the fund of the construction paid directly from the owner
to the contractor, to complicated methods where many procurement process
should be flowed up.

In simple methods, when owners are individuals, simple companies or
organizations, the owner usually hands over the project directly to the
contractor who gets payments according to the achievements percentage.

In complicated approaches, it is essential for both the contractor and the
owner to follow up procurement procedures, these procedures differs from
country to country and from organization to another but all of them aim to
more transparency and low cost gaining.
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2. THE RESEARCH METHODOLOGY

The research methodology has been employed into Two stages the first one was Literature
Survey and the other one was Field Work.
2.1 Literature Survey
In this stage available literature, publications, advance researches, related papers and books
have been reviewed.
2.2 Field work
In this part of the research the possible criteria for the selecting suitable construction
techniques have been identified by using two ways:
a - Field survey for the most Existing cases in deferent places were studied. Those cases
reflected real experiments of community contracting implementation.
b-Field questionnaire
In order to have knowledge and experience of those who work in the field of project
construction and who applied community contracting, it was logical for the researcher to
distribute inquiries to many workers in this field of implementation:
Inquiries with decision makers, Inquires with technicians and Beneficiaries inquiring

3-STATISTICAL DATA AND INQUIRES ANALYSIS

3.1 preface

As only one authority is working on community contracting in the area which this research
is curried out, It is Social Fund for Development (SFD), so the inquires and samples of
inquiries have been restricted in the officials of this organizations and beneficiaries of its
sub-projects, especially those who are interested in community contracting implementation.
37 of distributed forms of inquiries could be obtained and analyzed, interviews have been
made as well.

3.2 inquires main axes

Data of inquires concentrated on many issues, which reflect main characteristics of
community contracting method, and its relation to cost and quality, these axes are:

3.2.1 Personal information axis;

This axis focused on experience, level of education, responsibilities and turns of inquired
persons.

3.2.2 Implementation data axis

Data axis includes numbers of sub-axis, which contained questions about;

Cost effecting factors, Effective factors of quality of works, Differences, between normal
methods and community contracting, Causes of long period of implementations in
community contracting, Cost link to implementation period. Features of success in
community contracting. Features of failure and Justifications of using community
contracting.

3.3 Analysis of inquiries results

As it is mentioned earlier 37 of inquires forms have been obtained and analyzed. beneath
each analysis result, the researcher quoted notes reflect his thoughts and suggestions on the
issue being discussed and analyzed.
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3.3.1 Personal data analysis
Table (3.1) shows detailed description of main characteristics of inquired sample, it
clarifies the educational degree, career, responsibilities, and years of experience of sample’s
individuals.

Table (3.1). Description of sample’s individuals

serial | qualification career responsibility Years of experience
1 |Bachelor degree |Civil engineer |Supervisor Less than 5 years
2 |Bachelor degree |Civil engineer |Supervisor From 5-10 years
3 |Bachelor degree |Architects Procurement officer More than 15 years
4 |Diploma Technician Trainer and social P.O. More than 15 years
5 |Bachelor degree |Civil engineer |Project officer P.O Less than 5 years
6 |Bachelor degree |Engineer P.O. from 5-10 years
7 |Bachelor degree |Engineer P.O. Less than 5 year
8 |Bachelor degree |Civil engineer |Supervisor Less than 5 years
9 Technician Site supervisor Form 10-15 years
10 |Bachelor degree |Civil engineer [Supervisor More than 15 years
11 |Bachelor degree |Civil engineer From 5-10 years
12 |Bachelor degree |Civil engineer |P.O. More than 15 years
13 |Bachelor degree P.O. Less than 5 years
14 Technician
15 |Bachelor degree |Civil engineer [Supervisor More than 15 years
16 |Bachelor degree |Engineer P.O From 5-10 years
17 |Bachelor degree |Engineer P.O More than 15 years
18 |Bachelor degree P.O From 5-10 years
19 |Bachelor degree |Civil engineer |P.O From 10-15 years
20 |Bachelor degree |Civil engineer |P.O From 5-10 years
21 |Bachelor degree |Civil engineer |P.O From 5-10 years
22 |Bachelor degree P.O From 10-15 years
23 |Bachelor degree |Civil engineer |P.O Less than 5 years
24 Project committee chairman |More than 15 years
25 |Bachelor degree |Engineer Supervisor From 5-10 years
26 |Bachelor degree Trainer and facilitator Less than 5 years
27 |Bachelor degree |Engineer Supervisor Less than 5 years
28 |Bachelor degree |Engineer Supervisor From 5-10 years
29 |Bachelor degree |Accountant Accountant auditor From 5-10 years
30 |Bachelor degree |Engineer P.O From 5-10 years
31 |Bachelor degree |Engineer Supervisor From 10-15 years
32 |Bachelor degree |Civil engineer |Supervisor Less than 5 years
33 |Bachelor degree |Engineer Supervisor Less than 5 years
34 Technician Site supervisor Less than 5 years
35 |Bachelor degree |Engineer Supervisor Less than 5 years
36 |Bachelor degree P.O From 5 -10 years
37 |Bachelor degree |Engineer Supervisor From 5 — 10 years

Analysis of the data in table(3.1);
a — Percentages of careers were; Chart (3-1) shows these percentages and values
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8%
22% O engineer
W nof identified

70% O different careers

Chart (3-1) careers of sample individuals

b — Link of sample’s individuals to their responsibilities
The relation of sample’s individuals to their duties represents in Chart (3-2)

16%6 O site supendsor

(s) 35%
5% B project officer
O technician

38%% O other duties

Chart (3-2) Relation of to their responsibilities
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¢ — Experiences of sample’s individuals

Analysis of personal data of the sample Clearfield that most of the sample has engineering
careers and that is normal because implementing of civil works need such careers. In
related to years of experience, it is noticeable that high percentage is of those who have
experience range of 5 to 10 years, in addition to 19% of whose their experience exceeded
15 years, these percentages give heavy weight to the responses and opinions of sample’s
individuals .Chart (3-3) shows cumulated experiences of sample’s individuals

O less than 5 years

B from 5 to 10 years
19% 3% Y

32%
O from 10 to 15
11% years

35% O more than 15
years

Bl not known

Chart (3-3) Years of experience of sample’s individuals

3-4-2 Analysis of data related to implementation

a — preference of implementation methods; in analysis of the question what is better,
community contracting or normal contracting? And what are the reasons? The answers
were illustrated in chart (3-4),

The higher percentage 46% indicates to preference of community contracting, moreover
the majority under this percentage refer the reasons to low cost, high quality of
implementation, and providing employments for local people. While those of the next
percentage, 43% who prefer the normal methods of implementations, refer the reasons to
reduction of work problems, easy supervision, and the whole responsibility is thrown on the
shoulders of the contractor.

This result confirmed the idea that community contracting achieves low cost and high
quality
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11%

O normal method of
contracting

43% @ community
contracting
methods

O not known

Chart (3-4) preference of implementation methods

b — Advantages of community contracting;

Table (3-2) frequent choices of community contracting advantages

. Good Short period of More temp. Better usage of
Choice  |Low cost . : -
quality implementation employments resources
Frequent 29 23 4 34 31
answers

notes : In refer to the data in the table; (3-2) advantages can be sorted in descendant form
as the following;
- Providing temporary employments to the local people.
-Better usage of local resources.
- low cost of construction.
-High quality of constructed works.
But majority of the sample’s individuals agreed on the long period of implementation in
community contracting.
¢ — Reasons of long implementation period
In response of a question tackles causes of long period of implementation in community
contracting, frequent of the answers were as in table (3-3) It is clear that the importance
three factor effects the period of implementation come in front, they are;

e problems within committee members,
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beneficiaries are not obliged to contribute, and

Unavailability of financial and technical capabilities of local contractors.

Table (3-3) frequency of answers of reasons prolong implementation

) ) Average of freguent answers importanc
serial Reasons effectiveness V. high | high | medium | weak | neglected wt e Degree
1 Bureaucre_icy of procedures 1 6 9 8 7 6.81 8
applied by donor
2 Problems within committee 8 20 7 1 0 13.03 1
members

3 |Non-transparent disbursements| 3 7 14 7 3 9.03 7
Discrepancy of benefits

4 | between committee members 4 9 15 6 0 10/16 4

and beneficiaries
5 Beneflc!arles dls_obll_ged to 15 12 6 1 1 12.86 2
provide contribution
Weak supervision by
6 consultant 7 9 7 7 2 9.57 6
7 Weakness oll;rgomtorlng by 5 1 7 13 8 6.97 9
Shortage or non-availability of

8 skilled and non-skilled labors 6 6 16 ! ! 10.16 4
Weakness of training for

9 project committee 5 8 11 9 ! 9.18 5
Shortage of financial and

10 | technical capabilities of local 7 13 11 3 0 1141 3

people

d — impact of long implementation period on cost
In response to a question inquiries of impact of implementation period on both type of
implementation, the frequent answers of sample’s individuals where as in table (3-4),

Table (3-4) impact of implementation period on cost

. Frequent answers .
S Implementation methods Very high | high | medium | weak | Rare weight | rank
1 Community contracting 4 15 10 6 118921
2 | Non-community contracting 3 13 9 7 1 |78 | 2

Note: Table(3-4), shows that the effect of increasing period of implementation on cost, it is
higher in community contracting than in normal one, the researcher refers cause to cost in
community contracting is belonging to donor, so it appears, especially running cost, while
in normal way the cost is belonging to contractor, where it is hidden and not sensible.
Despite this the cost remains less comparing with non-community contracting.
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e - Vitals of successful community contracting and their effects on cost
In response for inquiries of vitals of community contracting implementation and their
effects on cost of construction the answers came as in table (3-5)

Table (3-5) vitals of success and their effect on cost of construction

vitals of success Degree of indicator Impact on cost
high | med | weak | weight | rank | high | med | weak | weight | rank
avfaulablllty of skilled and non 25 | 9 0 122350 4 20121 2 |2029] 5
skilled labors
project reflects real priority 25| 8 1 |2206| 5 22| 8 4 12029| 5
project g:ommlttee is effective and 29 | 5 0 12353l 1 1171101 5 |1765] 9
elected in democratic way
non ellte_captl_Jred persons and o4 | 8 1 121320 8 291111 3 |26621 1
community Cinergy
project committee is trusted 28 | 4 2 |2265| 3 | 24| 6 4 12088 4
community participated in
olanning and designing 13 (14| 6 [1662| 14|12 | 15| 6 |16.32| 11
availability of resources in the area| 27 | 6 1 |2265] 3 [ 29| 3 1 (2279 2
easy access to and out of thearea | 25 | 6 3 |2147| 7 | 26| 6 2 |12206| 3
consultant is very free for project | 28 | 5 0 2279 2 | 20| 9 4 119.26| 6
intensive monitoring and 27| 4| 1 |2176| 6 | 19| 9 | 4 |1853] 8
supervising
easy procurement and procedures | 22 | 10 | 0 | 2059 | 10 | 11 | 17 | 2 | 15.88| 12
accurate of designs 21112 0 [2074| 9 |19 ]|10| 2 [1868| 7
training and aware committee 21| 9 3 |1985| 11| 12 |17 | 4 |1691]| 10
Notes

From statistical data quoted in the table (3-5) the weight of indicators shows that five key
factors influence success of community contracting, they can be arranged according to their
ranks as follows;
Project committee is effective and elected in democratic way.
Project’s consultant is fully engaged in project work.
Project committee is highly trusted.
Awvailability of construction resources, skilled and non-skilled labors.
e Project reflects real priority to community.
in regarding to impact on cost, the factors takes different order and importance, the five key
factors influence the cost can be take the following order;
Synergy of community and absence of elite captured people.
Availability of resources in the area of the project.
Easy access.
Project committee is highly trusted.
Availability of skilled and non-skilled labors.
It is noticeable that factors affect the success of project are not usually as same as those
effect cost, also those have effect on both are not take the same rank and importance.
However all mentioned factors effect cost somewhat, but more focusing should be given for
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those affecting both in the same degree, because such factors consist leading lines for
decision makers to interfere or do not.

f —factors influencing the cost in both type of contracting

In response to a question about factors affecting the cost in all types of implementation, the
frequent replies are shown in table (3-6).

Table (3-6) statistical analysis of influential factors on cost

Normal contracting Community contracting
Factors affecting cost 25 15 5 25 15 5
high| medium|weak | weight| rank| high | medium|weak | weight | rank

area is remote 26 5 3 [2176]| 2 | 14 13 4 11662| 6

toughness of area 29 3 1 2279 1 | 18 11 2 |1838| 3

extra added works 17 15 2 11941] 5 11 16 4 1574 | 7

poor planning 21 12 1 ]12088| 3 | 19 10 2 11868 2

less communicate with | 15 | 45 | g 1559 10| 9 | 15 | 6 |1412 10
stakeholders

lowest price is awarded 17 13 4 11882| 7 8 15 8 |13.68| 11

contractors have no skills | 20 11 3 20 4 | 14 13 4 |1662| 6

faults of implementations | 18 13 3 |1941| 5 | 15 8 7 |1559| 8

extraordinary ordersdue fo | 47 | 45 | 5 |1g53| g | 10| 14 | 6 |1441| 9
editing works

shortage of materials needed| 1 | 15 | 5 |18g2| 7 | 21| 10 | o [1985| 1

in implementation
variation of currency rate | 20 14 0 |2088| 3 | 14 14 3 |1691| 5
delay of implementation | 16 12 6 |1794| 9 | 20 6 5 118.09| 4

Notes:

It is clear that the most important factors influence the cost in normal contracting are
toughness and remoteness of the area, next comes poor of planning, variation of currency,
and increasing of material price, then poor skilled contractors, faults of implementation, and
extraordinary orders. While in community contracting the most influential factors are
unavailability of local resources and poor planning, the remoteness and toughness of the
area come at the end. This situation indicates that remoteness and toughness of the area
play main role in normal implementation methods, while they are of less or neglected
effectiveness in community contracting. So the researcher sees statistics quoted in the table
emphases the fact that community contracting is most suitable for remote and difficult
areas.

4- Descriptive analysis for open questions of inquiry

There were open questions on the inquiries to reflect free thoughts, perceptions, and hidden
experiences of sample’s individuals. The questions focused on two axes the first one dealt
with the failures characters and the second one dealt with justifications of implementing
community contracting.

The most common answers in regarding to indicators of failure were;

75



Effect of Community Contracting on Decreasing Construction Cost Ahmed M. ALGunaid

Shortage or absence of local resources, Shortage or unavailability of skilled and non-skilled
labors in community, Toughness of the area, Project committee has no credibility and
transparency, Ineffective monitoring and supervising, Community is non-homogenized and
fractioned, Project reflects no priority to the community, Local contractors have no skills,
Beneficiaries are not aware to the benefit of the project, Project committee badly elected,
and Training provided to the committee is not enough.

Regarding justifications of community contracting usage, frequent answers of sample’s
individuals gave the following reasons;

Cost reduction.

High quality of works.

Providing employment chances to the local people.

Building capacity of local people.

Better usage of local resources.

Simple procurement in comparing with normal methods.

Suitable for remote and non-accessible areas.

Empowering ownership.

Building and improving skills of local contractors.

CONCLUSIONS AND RECOMMENDATIONS

8-1 conclusions
Based on literatures, inquires results, statistical analysis, and interviews. The researcher
concludes the following;
1. Applying community contracting still limited and only SFD uses it for the moment.
2. Itisused for implementing infrastructure projects in rural area, especially water
harvesting projects, access rural roads, health units, and to somewnhat education
projects.
3. Community contracting implementation is suitable for remote and tough areas and
clearly reduces the implementation capital cost.
Availability of local resources and skilled and non-skilled labors play main elements
in reducing the cost.
Community contracting improves capacity building of local people.
Community contracting provides employment chances for local people.
It improves the skills of local contractors and local craftsmen.
Democratic election of project committee and transparency and credibility of its
members are very important elements to reduce cost.
9. Cinergy and homogeneity of society is a good indicator of success and leads to low
cost.
10. if the project reflects real priority to the local community, local people participate
and contribute effectively and the cost is reduced.
11. Intensive supervision and monitoring keep the period of implementation and
expenses limited, so the cost of implantation stays low.
12. High illiteracy in the society obstructs community contracting implementation, due
to difficulties in forming effective committee and absence of skilled labors.
13. Low level of financial capacity of local contractors makes some civil works difficult
to be locally contracted and then raise the cost somewhat.
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14. Cost of community contracting is very low in compare with normal methods in
small infrastructure services specially those depend on local materials such as rocks
and mud as in water harvesting projects.

15. More training to project committee members supports reducing construction cost.

16. Improving procurement process and easing process of fund flows into the bank
account will lessen the cost

8 — 2 Recommendations
Going through what mentioned in previous sections and depending on analysis of inquiries
and sample studies. The researcher recommends the following;

1. Community contracting implementation has low capital cost in compare with
implementation in other methods, especially in remote and tough areas,. So it is
recommended applying community contracting in such areas in general.

2. Community contracting is successfully applied in rural communities, which have
intensive skilled and non-skilled labors, so it is recommended to be implemented
whenever intensive labors are available. Because it achieves low cost and high
quality.

3. As project committee is responsible of implementing community contracting, it
should be well trained, well and freely elected, and should be provided with simple
and accurate procurement procedures in order to control the cost and keep it low.

4. itis recommended more simple accounting procedures to prevent corruption, fund
seepage and then increase cost efficiency.

5. Intensive training to the committee members should be given to improve their skills
in procurement and monitoring, this will lead to less cost and high qualitative works.

6. Easing the process of transferring and disbursing money in way that keeps the
principles of accounting and shorten the period.

7. Detailed guidance for community contracting should be issued in order to ease the
performance of community contracting, facilitate the work and reduce the problems
attached to misbehavior and misunderstanding, it is expected that will lead to more
effective cost.

8. To segment biddings into small parts is essential to create more competition among
local contractors and accordingly the cost decreases.

9. . The committee must have specific place as an office where it can store and manage
fund easily. This will lessen the expenses and then reduce the cost.

8-3 Researches and future studies
The researcher expects more studies and researches that can complete this thesis such as;
e Ability to conduct community contracting in urban areas.
e Adjusting and formatting community contracting method to be applicable for big
and complicated projects.
e Studding each factor of community contracting separately and in detailed way.
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ABSTRACT

Juban region is located about 183 km southeast of Sana’a City. The
Juban gabbroic layered intrusion is associated with Fe-Ti
formation Banded iron ores are hosted in a gabbroic intrusion of
Tertiary age, which is injected within Cretaceous Tawilah
sandstone group. Petrographic examinations of gabbro rocks show
that they are composed essentially of olivine, plagioclase feldspar
and magnetite minerals. The olivine mineral is present in high
percentages which lead to classify the gabbro as troctolite type.
The olivine is presented by fayalite, foresterite minerals in
different proportions. The feldspar is present as plagioclase
minerals of bytownite and anorthite compositions.

The results of chemical analysis of the major oxides present in
the ore-bearing gabbro in the Jabal Hamir—Juban area show that,
the iron oxide ranges from 21.05% - 49.01% with an average of
44.30%, the titanium oxide ranges from 1.86% - 7.71% with an
average of 6.78%, and silica oxide has an average 23.76% .

Geochemistry of the examined gabbroic rocks are economically
promising deposits for some trace elements in addition to the iron
and titanium ores.

Key words: gabbro, intrusion, iron ore, geochemistry, Juban.

INTRODUCTION

Jabal Hamir lies at Juban area, directly north of Al-Lumayheyah Village, 50
km south of Rada’a Town, in the southeast of Yemen between latitudes 15
5900 — 15 5700 N and longitudes 48 2000 - 48 5000 E UTM. The mountain
is extending for at least 3 km E-W direction, and 2 km N-S direction, which
covers an area of 6km (Figs.1&3). Layered intrusions are key to
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understanding the genesis and chemical evolution of mafic-ultramafic magmas and the
processes associated with the formation of Fe-Ti-V and platinum group element deposits[1,
2,3,4,5].

Layered mafic intrusions and their stratiform Fe-Ti oxide and chromitite layers are very
significant for understanding the chemical processes and physical mechanisms
of magmatic evolution in a large, sheet-like magma chamber [6, 7, 8, 9, 10]. It is widely
accepted that the formation of chromitite layered intrusions is associated with fractional
crystallization or magma mixing [7, 11, 12, 13, 14]. However, although the Fe-Ti oxide
layers in layered intrusion are commonly interpreted as accumulations of Fe-Ti oxides in
late magmatic fractionation stages [4, 15, 16 ], some researchers have argued that they are
associated with a Fe-rich immiscible liquid segregated from mafic magma [9, 16, 17, 18 ,
19]. The parental melts are believed to have been derived from a mantle plume and to have
been contaminated by interaction at relatively shallow depths with enriched lithosphere
mantle [20]. Enrichment of the lithosphere suggests that the mantle was modified by
ancient subduction of an oceanic slap [5, 20].

Jabal Hamir gabbro pluton is composed of sequences of layered rock hundred or
thousand of meters thick from the bulk of the larger lopolith of funnel-shape intrusion. The
plutonic rock body considered here is lopolithic type layered body and are derived from
such basaltic magmas were modified, and they occupy the some tectonic setting as the
basalts [10, 21, 22]. Specifically, the gabbroic body occurs in the roots of volcanic arcs,
underlie volcanic mountain chains from over mantle plume and rift zone, and mark eroded
zones of interaction between transform faults and continental crust [10]. Lopolithic and
related layered intrusions are limited in number but are widely distributed. This stratiform
body represents and area of exposure of about 6 km. This study aims at examining the
petrography and chemical properties of the ore-bearing gabbro intrusion to determine their
mineralogical constituents, textures and structure, and to define their economic potential.

METHODOLOGY

The methods of this study include the field work and the laboratory analyses. Field work
was carried out to define the gabbroid rock units. Systematic sampling, and examination of
whole the rock.

Twenty two rock samples were systematically collected from a surface the selected
sections and thin section slides were prepared according to the procedure listed in [23].
The thin-sectioned slides were studied under professional petrographic microscope type
(Carl Ziess). The rocks are cutting perpendicular to the layering bands of the gabbros to
identify different bands of the rock forming minerals. Microphotographs illustrating the
mineralogical constituent, crystal shapes, textures and the structures of ore-bearing gabbro
were taken. The chemical analysis were carried out for sixteen selected rock samples
representing the ore-bearing gabbro rock and other sixe also were selected rock samples to
investigate some of importance trace elements. Major oxides were determined by X-ray
fluorescence spectrometry (XRFS), selected trace elements were determined by WD-XRFS
on pressed powder pellets.
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Geologic Setting

The Juban area implies three types of rock units; the Tawilah Group, intrusive bodies and
volcanic trap series. Tawilah Group composed of clastic rocks of terrigenous sediments.
This group is composed mainly of sandstone rocks interbedded with little shale and
claystone rocks [22]. They are of shallow marine to fluvetile origin, they are thick bedded
have normal and tabular cross beddings. The age of this group is ranged from Cretaceous to
Paleocene as listed in [24]. It is distributed around and southwards of the Jabal Hamir
locality (Figs. 1&3). The two types of intrusive bodies are present in the Juban area, the
first type is basic gabbroid body found in the south (the aim of this study), the second type
is acidic granitic body found in the north (outside of study area). They occupying an area of
6 km and elevated more than 350 m height, which is composed basically of gabbroic rocks
(Figs. 1&2). The rocks are of iron bearing ores, with of banded habit. The gabbroic rocks
are layered and imply banded iron formation (Fig. 2). The rocks show inclined layering at
the edge of the body due to the injection within the sandstone host rocks.

There is a sharp contact between the gabbroic body and the hosted sandstone rocks and
implies disconformable contact (Figs. 1&2). The contact is represented by the hornfels
aureole, surrounding the intrusive body (Fig. 1&3).The second occupies the northern part
where the intrusive body is composed basically of granitic rocks.

The volcanic rocks are exposed northwest wards of Jabal Hamir and northward of
granitic intrusion. The tertiary volcanic rocks are composed basically of basic igneous rocks
(basalt) (Figs. 1).The Tertiary intrusive bodies are intruded within the Tawilah group (Fig.
1&3).

Legend

[ Recent Sediments

Fig. 1: Geological map of the Jabal Hamir, Juban area, SE of Yemen .The map is adapte from the
Geological map of Jabal Hamir, [25].
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Fig. 2: Shows the exposures of the rock units at the edge of the gabbroid intrusion, which reveals the
contact between Tawilah Group (at the low), Hornfels rocks and the main gabbro pluton, in Jabal
Hamir view General -Juban area.

Tertlary;

Gabbra ntrusion

Plui’dn » _[ zl% ;

Fig. 3: Satellite image shows the gabbro bearing iron-ore intrusion with other surrounding exposed
geological units in Juban area, SE of Yemen.
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Petrography

Petrographic examinations shows that, the gabbroic rocks are composed of oliving,
plagioclase and magnetite, respectively. Accessory minerals are present in low percentages
and represented by illmenite and chromites [22].

Olivine

Olivine crystals vary in size from 0.2 — 5 mm and appears as subhedral to euhedral. Olivine
is the essential mineral shows percentages ranging from 25% - 60% with average of 45%,
olivine mineral present in two distinctive types in these area; foresterite (Mg-olivine),
fayalite (Fe-olivine). The most abundant olivine type is fayalite mode of composition. The
mineral is present in prefect, six sided and large crystals. In some slides the olivine crystals
present very large in size (Fig. 4 A, B, D, F, G, H, I).

Plagioclase

Plagioclase occurs as euhedral - subhedral with grain size ranging from
0.1 — 10 mm. Plagioclase mineral shows percentages ranging from 10 - 40%. Bytownite
and anorthite are the main types of the plagioclase series, which were recognized in thin
section (Fig. 4 A, C, E, F, G, I). Opaque minerals are magnetite and ilmenite [22]. Both
cumulus and intercumulus opaque minerals occur in these rocks.

Magnetite

Magnetite mineral shows percentages ranging from 5.0 - 25% with an average percentages
of 15%. Magnetite present in large and almost of perfect crystals, six sided crystals (Fig. 4
AC,E F G, 1)[22].

lImenite

(Fe-Ti oxide) is present in low percentage (about 1-5%) and of six sided crystals
(Figs. 4 F, G, H). While chromite is present in very low percentages and occurs in
subhedral crystals [22]. Minute octahedral chromite crystals are found (Fig. 4 G, H) [22].
According to IUGS classification [26, 27], the petrographic analysis and the results the
olivine percentages in the studied rocks, these rocks are classified as troctolite-gabbroid
type rocks. This represents the main plutonic intrusive body, while the surrounding rocks
are spotted hornfels type and comprise the contact with the host sandstone rock

Texture

The common is cumulate textures in the layered gabbroic rocks. In such textures, early
formed and transported crystals , the cumulus crystals are surrounded by post cumulus
crystals that crystallized form, or recrystallized through interaction with an inter cumulus
liquid. Cumulate textures in the mafic rocks have intergranular, allotriomorphic-granular,
hypidiomorphic—granular, poikilitic appearance, depending on the nature of the
crystallization processes involved textures in gabbro are ophitic and many are cumulate
textures (Fig. 4 D, F, G, H, I).

Accumulation of early crystallizing phases by gravitational settling was an idea
advanced by Lewis [28] for the Palisades Sill. similar, settling and filter pressing were
advocated by [29], both as general processes and as specific explanations of the origins of
banded gabbro, that simply stated, solid crystals will be heavier than the liquid magma and
sink to the bottom of the magma chamber, where they accumulate.
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Fig. 4: Microphotographs of samples from the Jabal-Hamir Juban area, SE, Yemen Show: (A)
Cumulus olivine, plagioclase and opaque minerals (black crystals), PP-40X. (B) Olivine and
plagioclase minerals with opaque minerals (black) in olivine gabbro, CN-40X. (C) Troctolite
containing grains of cumulus olivine, plagioclase and intercumulus opaque minerals, PP-40X.
(D) A large olivine crystals and plagioclase minerals with opaque minerals (black), CN-40X.

Fig. 4: (Continue): . (E) Troctolite with grains of cumulus olivine, plagioclase and intercumulus
opaque minerals, PP- 40X. (F) A large euhedral to subhedral olivine crystals and plagioclase minerals
with opaque minerals in olivine gabbro, CN-40X. (G) A large olivine crystals and plagioclase with
intercumulus opaque minerals, CN-40X. (H) Euhedral to subhedral olivine and plagioclase minerals
with interstitial opaque minerals,CN-40.
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Fig. 4: (Continue): (1) Euhedral plagioclase feldspar of anorthite with interstitial olivine and opaque
minerals, intergranular texture. Mineral symbols: Ol, olivine; PI, plagioclase

Geochemistry

Chemical analyses of sixteen selected rock samples representing the ore-bearing gabbroic
rock were chosen for major oxides as well as six rock samples selected to investigate some
of the important trace elements, have been carried out at the laboratories of the Geological
Survey and Mineral Resources Board, Sana’a, Yemen and in the laboratories of Al-Amri in
Saudi Arabia, The results of chemical analysis are listed in Tables (1&2).

Major elements

The results of chemical analysis of ore-bearing gabbroic rock in the Jabal Hamir area
indicated that concentration of iron oxide is variegated from 21.05 - 49.01% with an
average of 44.30% and TiO, from 1.86 - 7.71% with an average of 6.78%. Whereas MgO
varies from 7.45% - 11.06% with an average of 9.29%. Eventually the average of silicon
oxide concentration is 23.76%. These results indicated that, the source of the gabbroic
intrusion ore in Jabal Hamir area is basaltic magma.

There is no systematic variation of major oxides through the studied intrusion. In the
ore-bearing gabbro, Al,Os, total alkalis (Na; + K;0) and CaO increase with increasing
Si0O,, whereas MgO, Fe,O3 (as total iron) and TiO; decrease (Fig. 5), Fe,O3 and TiO; are
clearly positively correlated and show slight different trends (Fig. 6).

Trace elements

The concentration of V, Cr, Co, Ni, Cu ranging from 420 - 869 ppm, 37 - 139 ppm, 69 -
241ppm, 185 - 531ppm, and 197 - 559 ppm respectively Table (2). Early—formed cumulate
rocks, such as olivine gabbro, are rich in both V and Ni. Vanadium shows a positive
correlation with Ni (Fig. 7). Vanadium is strongly partitioned into titanomagnetite and
shows a positive correlation with TiO; (Fig. 6). Elements Pt, Pd, Au, Ag and Ge show an
average, 0.5ppm, 1.108 ppm, 1.12 ppm, 76.98 ppm, and 3.94 ppm respectively. The
concentration of different types of trace elements are listed in Table (2). On an AFM
diagram, the rocks in the Jabal Hamir intrusion show a tholeiitic Fe-enrichment trend (Fig.
8).
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Table 1: Chemical analysis show the major oxides percentages of the selected ore —bearing Gabbro
samples in Jabal Hamir- Juban location.

Sample. Major Oxides wt.%
No. |Fe;03| Fe |TiOz| SiO2 | CaO | MgO | Al203 | Na20 | K20 | MnO | P20s
1 41.01 | 28.68 | 6.53 | 25.51| 3.07 | 8.34 | 10.01 | 2.41 | 0.78 | 0.31 | 1.49
2 42.67 | 29.84| 7.00 | 24.68| 3.08 | 7.34 | 9.96 | 1.90 | 0.69 | .363 | 1.43
3 45.28 | 31.67| 7.10 | 22.81| 2.74 | 7.66 | 877 | 2.09 | 0.66 | 0.38 | 1.38
4 47.03 |32.89| 7.46 | 21.94 | 240 | 882 | 7.69 | 1.55 | 0.59 | 0.39 | 1.43
5 45.61 | 31.90| 6.78 | 22.65| 2.33 | 9.79 | 758 | 2.09 | 0.70 | 0.41 | 1.57
6 45.64 | 31.92| 7.23 | 22.28| 2.26 | 9.85 | 7.67 | 220 | 0.56| 0.39 | 1.41
7 46.96 | 3298 | 7.38 | 22.01| 2.31 | 954 | 7.52 | 1.53 | 0.49 | 0.40 | 1.35
8 47.15 (3298 | 7.25 |22.30| 223 | 9.77 | 7.25 | 1.34 | 0.56 | 0.39 | 1.28
9 47.59 | 33.29| 7.00 | 21.99| 2.06 | 10.87 | 6.88 | 1.18 | 0.56 | 0.41 | 1.23
10 46.90 | 32.80| 7.00 | 22.80| 2.09 [ 11.06 | 6.75 | 1.23 | 0.48 | 0.41 | 1.22
11 47.71 | 33.37| 7.20 | 21.92| 2.14 | 10.29| 6.92 | 1.21 | 0.48 | 0.40 | 1.26
12 49.01 |34.28 | 7.71 |21.17| 1.97 | 10.02 | 6.33 | 1.30 | 0.45| 0.41 | 1.16
13 41.32 |28.90| 553 | 26.99| 3.28 | 838 | 9.45 | 1.82 | 0.85| 0.38 | 1.57
14 47.00 | 33.25| 6.80 | 20.90| 1.94 | 10.00| 6.60 | 1.20 | 0.45| 0.37 | 1.24
15 46.20 | 31.87| 7.01 |22.10| 2.10 | 950 | 7.20 | 2.00 | 0.49 | 0.39 | 1.47
16 21.05|14.72| 1.86 | 38.17| 9.21 | 7.45 | 13.76 | 410 | 1.22 | 0.24 | 1.87

Average | 44.30 | 30.90 | 6.78 | 23.76 | 2.80 | 9.29 | 8.15 | 1.82 | 0.63 | 0.38 | 1.40

Table 2: Chemical analysis results show some of important trace elements concentrations ore-bearing
gabbro samples from Jabal Hamir —Juban location.

Sample Trace elements ppm
No. \% Cr | Co Ni Cu Pt | Pd | Au | Ag | Ge
1 780 | 71 | 241 | 481 | 212 |--eem | e | e | e | e
2 542 | 37 | 221 | 259 | 240 | 1.30 | --- 0.85 | 19.90 | 3.62
3 654 | 69 | 241 | 332 | 247 | -
4 682 | 57 | 233 | 427 | 248 | --eeee- | csmmen | cmemen | eeen | oeeen
5 869 | 73 | 236 | 531 | 197 | 2.10 | 415 | 3.45 | 334 |14.40
6 420 | 139 | 69 185 | 559 | ------ 250 | 2.37 | 108 | 5.62
Average | 657.80 | 74.33 | 206.60 | 369.20 | 283.80 | 0.50 | 1.11 | 1.12 |76.98 | 3.94
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Fig. 5: SiOzversus Al203, Na20 + K20, MgO, CaO, Fe20s (as total iron), TiO2, for rocks of the Juban
intrusion, SE Yemen.
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Fig. 6: TiO2 vs Fe20s (as total iron) and V in the Juban Intrusion, SE Yemen.
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Fig. 7: Shows relationships between Ni and V of the Juban intrusion.

DISCUSSION

Geochemical study of major and trace elements of the Juban intrusion as previously
mentioned indicates that primary magma for the Juban intrusion which have SiO, content
variegated from 20.90% - 38.17% is a basaltic magma. The percentages of magnesium,
calcium and aluminum oxides refer to the presence of olivine-forresterite and plagioclase
minerals.

The textural relationships between the Fe-Ti- rich gabbros and oxides ores in the Juban
intrusion support crystallization of the magnetite and ilmenite from oxide ore melts.

The assays on the surface samples show the average grade iron ore (up to 30.9% Fe),
with 7% TiO2, in addition to good for Pt (1.30 - 2.10 ppm), V (420 - 869 ppm),
Ni (185 - 531ppm) and Cu (197 - 559 ppm).

The fact that layered mafic plutonic of gabbro body in Juban area consist of
concentrations of magnetite, chromites and olivine minerals that support the idea of
gravitational settling [10, 30].
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Tectonic rifting resulted in the intrusion of basaltic magma may have had olivine and
chromite crystals, as well as small amounts of sulfide droplets, in suspension during it
intrusion [31, 32]. Olivine and chromite settled out because of their higher density.
However, a narrow conduit and rapid velocity of magma can keep the suspended crystals
from settling down directly to the base of the magma chamber. In this case, magma
differentiation is controlled by flow differentiation that concentrates the cumulus minerals
in the central part of the conduit [33, 34, 35].

The low density mineral plagioclase-feldspar reveals grading channeling and
stratifications, were deposited by currents on the floors of magma chambers [4, 7, 10, 21].

Most layers are formed where the density factor is overcome by movement processes
driven by gravity. In such cases, slumping and flow of crystal-rich density currents
physically transport plagioclase and crystalline phases along the bottom of the magma
chamber, where they are deposited in layers [22, 36]. As the crystals develop and are
deposited on the base of the magma chamber as cumulus phases, crystallization at the
magma cumulate interface also occur [21, 35, 37].

Lopolithic and layered provide, the most extensive and impressive examples of
fractional crystallization. These structures represent magma chambers, which are subjected
to longer and extensive differentiation, evidences of fractionation in lopoliths are provided
by the regular, usually cyclic, rhythmic layering that characterized these bodies [22, 36].
The rocks of the Jabal Hamir intrusion become more evolved in chemistry upward and
follow a tholeiitic differentiation trend with enrichment in Fe, Ti and V.

F

\ 4
Tholeiitic

Calc-Alkaline

A M

Fig. 8: AFM (Na20+K20, FeOt, MgO) diagram showing geochemical variations in the
Jabal Hamir intrusion. The tholeiitic Fe-enrichment trend,[38].
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CONCLUSION

Petrographic study of gabbro rocks show the following characteristic features:

- Gabbro is composed of olivine, feldspar and magnetite minerals.

- The olivine mineral is founded in high percentages which leads to classify the gabbro

as troctolite type.

- The olivine is presented by fayalite and forresterite minerals.

- The plagioclase is presented by bytownite and anorthite.

The results of chemical analysis for ore-bearing gabbroic rocks in Juban area showed
that, they contain Fe,O3 (21.05 - 49.01%) with an average 44.30%, TiO; (1.86 - 7.71%)
with an average 6.78%, SiO; (20.90 - 38.17%) with an average 23.76%.

The geochemical analysis of the trace elements indicated that, the presence of a series of
important economic elements in the studied rocks, these are: V, Cr, Cu, Ni, Co, Pt, Pd, Ag,
Au and Ge. When we keep on studying via depths according to the magmatic
differentiation processes, the ore in Jabal Hamir, it is possible to predict an increase of
concentration Fe, Ti and trace elements. Further study of these rocks should shed additional
light on the processes of magmatic evolution and the formation of massive Fe-Ti-V oxide
deposits.

REFERENCES
[1] Parsons, 1. (1987). Origins of igneous layering. NATO. ASI series, C196. Dordrecht: D.Reidel,
666pp.

[2] Keays, R. R., Lesher, C.M., Lightfoot, P. C. & Frrow, C. E. G. (1999). Dynamic processes in
magmatic ore deposits and their application in mineral exploration. Geological of Association of
Canada. Short course volume 13, 477pp.
[3] Caburi, I. J. (2002). The geology, geochemistry, mineralogy, mineral beneficiation of the Platinum
-Group Elements. Canadian Institute of Mining, Metallurgy and Petroleum, special volume 54,
852pp.
[4] Wager, L. R. & Brown, G. M. (1968). Layered igneous rock. Edinburgh: Oliver & Boyd, 588pp.
[5] Song, X. Y., Qi, H. W. ,Hu, R. Z., Chen, L. M., Yu, S. Y., Zhang, T. F. (2013). Formation of thick
stratiform Fe-Ti oxide layers in layered intrusion and frequent replenishment of fractionated mafic
magma: Evidence from the Panzhihua intrusion, SW China. Geochemistry, Geophysics,
Geosystems, Volume 14, Issue 3. p. 712-732.
[6] Campbell, I. H. (1977). Study of macro-rhythmic layering and cumulate processes in Jimberlana
Intrusion, Western Australia, I. Upper layered series. Journal of petrology 18, p. 183-215.
[7] Irvine, T. N. (1977). Origin of chromitite layers in Muskox intrusion and other stratiform intrusion
New interpretation. Geology, p. 273-277.
[8] Fan, H. P., Zhu, W. G., Li, Z. X., Zhong, H., Bai, Z. J.,He,D. Fe., Chen, C. J and Cao, C. Y.
(2013).Ca.1.5Ga mafic magmatism in south China during the break-up of the supercontinent
Nuna/Columbia: the Zhuging Fe-Ti-Voxide ore bearing mafic intrusions in western Yangtze
block. Lithos, Volumes 168-169, p. 85-98. Doi.org/10.1016/j. lithos. 2013.02.004.
[9] Reynolds, 1. M. (1985). The nature and origin of titaniferous magnetite-rich layers in the upper
zone of the Bushved complex: a review and synthesis. Economic Geology 80, p. 1089-1108.
[10] Raymond, P. E. (1995). Origin of igneous layering. Am. Journ. Sci.,3, p. 18-12.
[11] Mathison, C. I., Hamlyn, P. R. (1987). The Mclintosh layered troctolite-olivine gabbro intrusion,
east Kimberley, western Australia. Journal of petrology, Volume 28, Issue 1, P. 211-234.

[12] Namur, O., Charlier, B., Toplis, M. J., Higgins, M. D., Liegeois, J. P., Auwera, J. V. (2010).
Crystallization sequence and magma chamber processes in the ferrobasaltic sept lles layered
intrusion,Canada. Journal of petrology, Volume 51, Issue 6, p. 1203-1236.

92



TUJINAS, 2017 A(7) 81-95

[13] Dong, H., Xing, C., Wang, C. Y. (2013). Textures and mineral compositions of the Xinji layered
intrusion, SW China: Implications for the origin of magnetite and fractionation process of Fe-Ti-
rich basaltic magmas. Geoscience Frontiers. VVolume 4, Issue 5, p. 503-515.

[14] Hong, T., Xu, X. W., Gao, J., Peters, S. G., Zhang, D., Jielili, R., Xiang, P., Li, H., Wu, C., You,
J., Liu, J., Ke, Q. (2018). Ore—forming porphyry produced by fractional crystallization of
oxidized basaltic magmasin a subcrustal chamber (Jiamate, east Junggar,NW China). Lithos,
Volumes 296-299, p. 96-112.

[15] Fan, H., Zhu, W. (2017). Early crystallized titanomagnetite from evolved magmas and magma
recharge in the mesoproterozoic Zhjquing oxide-bearing gabbroic intrusion, Sichuan, SW China.
Acta Geologica Sinia, Journal of the Geological Society of China. Volume 91, Issue 2, p. 486-
499.

[16] He, X. F., Santosh, M., Tsunogue, T., Malaviarachchi, S. P. K. (2018). Magnetite-apatite deposit
from Sri Lanka: Implications on Kiruna-type mineralization associated with ultramafic intrusion
and mantle metasomatism. American Mineralogist, Journal of Earth and Planetary materials,
Volume 103, Issuel, p. 26-38.

[17] Pang, K. N, Li, C., Zhou, M. F., Ripley, E. M. (2009). Mineral compositional constrains on
petrogenesis and oxide ore genesis of the late Permian Panzhihua layered gabbroic intrusion, SW
China. Lithos, Volume 110, Issues 1-4, p. 199-214.

[18] Zhou, M. F., Chen, W. T., Wang, C. Y., Prevec, S. A, Liu, P. P. (2013). Two stages of
immiscible liquid separation in the formation of Panzhihua-type Fe-Ti-V oxide deposits, SW
China. Geoscience Frontiers, Volume 4, Issue 5, p. 481-502.

[19] Su, Q., Zhou, Y., Wang, W., Li, C., Zhao, T. (2017). Formation and evolution of the
paleoproterozoic met-mafic and associated supracrustal rocks from the Lushan Taihua complex,
southern north China Craton: Insights from zircon U-Pb geochronology and whole-rock
geochemistry. Precambrian Research Volume 303, p. 428-444.

[20] Song, X. Y., Zhou, M. F., Hou, Z.,, Cao, Z.,, Wang, Y. and Li, Y. (2001). Geochemical
constraints on the mantle source of the upper Permian Emeishan continental flood basalts,
southwestern China. International Geology Review 43, p. 213-225.

[21] Zhou, M. F., Robinson, P. T., Lesher, C. M., Keays, R. R., Zhang, C. J., and Malpas, J. (2005).
Geochemistry, Petrogenesis and Metallogenesis of the Panzhihua gabbroic layere intrusion and
associated Fe-Ti-V oxide deposits, Sichuan Province, S. China. Published by Oxford University,
journal of petrology, Volume 46, Number 11, p. 2253-2280.

[22] Al-Mashaikie, S. A. (2010). Geochemistry and origin of iron-heavy metals—bearing gabbro
Intrusion of the Jabal Hamir—Juban locality, Yemen. Unpublished report.

[23] Tucker, M. E. (1988). Technique in sedimentology. Blackwell Scientific publication: 394pp.

[24] Beydoun, Z. R., As-Sururi, M., EI-Nakhal, H., Al-Ganad, I., Baraba, R., Nani, A., and Alawah,
M. (1998). International Lexicon of Stratigraphy, vol., Asia, Fascicule 3(10b2) Republic of
Yemen. IUGS publication No. 34, 245. Sedimentary cover. Z. Geol. Wiss., 26 (5/6): 517-529
Berlin.

[25] Mashreq Iron Ore Mining & trading Co. L .t. d. (2008). Geological map of the Juban area.

[26] Streckeisen, A. L. (1976). To each plutonic rock. Its proper name. Earth Sci. rev. 12,
p. 1-33.

[27] Perkins, D. (2002). Mineralogy. 2" edition, Pearson Education, Inc.(Singapore), 483p.

[28] Lewis, J.V., (1980). Crystallization-differentiation in magmas. Bull, Amer. Geol Soc., 35, p.
557-90

[29] Bowen , N. L. (1928). The evolution of igneous rocks Princeton University press, Princeton, N.
1., 332pp.

[30] Cawthorn, R. G. & Spies, I. (2003). Plagioclase content of cyclic unit in the Bushveld complex,
South Africa. Contribution to mineralogy and petrology 145, p. 47-60.

[31] Chai, G., and Naldrett, A. J. (1992). The Jnichuan ultramfic intrusion: the cumulate of a high-

Mg Basaltic magma. Jour. Petrology, V. 33, p. 277-303.

93



Petrography and Geochemistry of the Ore-bearing Gabbro Intrusion ... A. M. Al-Hawbani

[32] Clark, A. H. & Kontak, D. J. (2004). Fe-Ti-P oxide melts generated through magma mixing in
the Antaute Subvolcanic center, Peru: implications for the origin of nelsonite and iron—oxide-
dominated hydrothermal deposits. Economic Geology 99, p. 377-395.

[33] Baker, D. S. (1983). Igneous rocks : Englewood Cliffs, NJ, Prentice-Hall, p. 132-133.

[34] Kinnaird, J. A., Kruger, F. J., Nex, P. A. M. & Cawthorn, R. G. (2002). Chromitite formation — a
key understanding processes of platinum enrichment. Transaction of the Institution of mining
and metallurgy 111, p. 23-35.

[35] Tang, Q., Li, C., Tao, Y., Ripley, E. M., Xiong, Fe. (2017). Association of Mg-rich olivine with
magnetite as a result of brucite marble assimilation by basaltic magma in the Emeishan large
igneous province, SW China. Journal of Petrology, Volume 58, Issue 4, p. 699-714.

[36] Al-Hawbani, A. M. (2010). Geological and Geochemical Investigation of Host Rocks of Ni-Cu
in Suwar Area North Western Yemen. Thamar University Journal of Natural &Applied
Sciences Volume 2&3, p. 41-54.

[37] Morse, S. A. (1980). Kiglapait geochemistry. 4. The major elements. Geochimica et
Cosmochimica Acta 45, p. 461-479.

[38] Wilson (1989). Igneous petrogenesis. London: Unwin Hyman, 494 pp.

94



TUJINAS, 2017 A(7) 81-95

ALAL 4 glat) dpasa®¥) g ) slaaS gan g Ll g 5
Ol Bod Qi G — spas Jia ABkla (B

el b3 el = ikt pulel LT —Aely Liiot ok
Alhwbanyly82@gmail.com

udla
A () Siay Jag 5 addaid) a5yl Cludie | elaiin Aae (b ogia oS 183 2y e s Al o
de gana JAly Ciia luiall oda ¢ SN jaall I3 5 pladl ciluia e caliatuall g (o pil) o glaal) 5 aaal)
‘ (g oailhall jiaall Lo ) AL skl
Dbl s ol gV Galae e bl ISy (S5 Sl gl jaaal 4l e gl Al Al ekl
sy GV s 5 g 6S el Chnall Lagh a5 ddle iy Gl oY)l sy Culiiaa g (5 S a0
At oy (g ) sill 5 VLA 4 Gl V) ana
W) o) iaia gl Gon Adhaie jpes — Juan (B paall Cazaall g el A Hl 2SO LSl Jalatl) il
7.7% 1.86% (= 75l sl 2S5 «44.30% Jarass 49% A 21.05% (e 4l 7 o) 55 pasll
. 23.76% Jarey Solull 2081 5 6.78% Janas s
paliall Gl sy Gl () ALLYL 6 salill 5 aaall ala () 5 ladl jaual 4l sal) Al Al Gl
Labaid) sae g Lesli s 5l
Con elaS g cnaal) e\A coabadil ¢ g la ,"(;IAL& Silals

95






Thamar University Journal of Natural & Applied Sciences ISSN: 2073-0764
2017 A(7)97-111 © 2017 Thamar University

Occurrences of Perlite Deposits in Yemen

Khaled Mohammed Thabet Al-Selwi

Earth and environmental Sciences Department, Faculty of Science, Sana'a University,
Yemen. alselwi2001@hotmail.com.

ABSTRACT

Yemen, which is lies in South West Asia country, in recent years has
been known to occasionally produce small quantities of industrial
rocks and minerals. Perlite is deposit of comparatively recent interest,
it was first described as; a glassy rhyolite, the perlite occurrences are
almost always associated with Cenozoic (Tertiary) volcanic rocks of
Yemen as; rhyolitic, agglomerate and volcanic tuff, it widespread in
various districts in Yemen, among Taiz and Ibb, Thamar districts..etc.

Yemeni perlite deposits ranges in colour from greyish black,
greenish black to almost black and has vitrophyric structures, waxy to
pearly luster and resemble obsidian rock futures. The perlitic deposits
vary in thickness from a few to tens meters, appears as thick to
discontinuous layer-shaped, masses that cover several tenth meters
and domes.

Petrographic study shows that the Yemeni perlite rocks/ deposits
are composed mainly of more than 65% silica groundmass with
embedded phenocrysts of quartz, chalcedony, K-feldspars,
plagioclase pyroxene, chlorite and iron oxides, showing the similarity
with silica groundmass more than 65% Toloshi-Georgian perlite with
phenocrysts of chalcedony, orthoclase, sandine, plagioclase,
pyroxene, biotite, chlorite and iron oxides.

Chemical analysis shows that the majority of studied Yemeni
perlite rocks/ deposits have silica content ranging from 69.99 — 73.22
wt.% with an average 71.07 wt.% and water content from 2.04 — 3.30
wt.% with an average 2.96 wt.%, compared with chemical analysis of
the Georgian perlite; silica and water content with an average 71.20
wt.% and 3.46 wt.% respectively, while commercial perlite content
silica > 65 wt.% and water content range from 2 — 5 wt.%.

The uses of expanded perlite are many /varied and based primarily
upon its chemical and physical properties where perlite has the
unusual characteristic of expanding to about 20 times its original
volume when heating up to above 871 °C (1600 °F). Perlite deposits
in the Yemen volcanic districts were estimated to have resources of at
least 65 — 335 million cubic meters.

Key words: Yemeni perlite, perlite.
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INTRODUCTION

Perlite is not a trade name but a generic term for a naturally according siliceous rock.
Perlite is deposit/rock has comparatively recent interest; it was first described as a glassy
rhyolite. Yemen, which is lies in South West Asia country, its embraces the southern corner
of the Arabian Peninsula bordering the Red Sea and the Gulf of Aden (Fig. 1), in recent
years has been known to occasionally produce small quantities as; clays, granite, limestone,
marble, salt, gypsum, magnesite, perlite, pumice, sand and other mineral of potential
economic interest included; zinc- lead, gold, copper, nickel and iron. Some other minerals
are also available and are exploited in limited extent.

The perlite occurrences are almost always associated with Cenozoic volcanic rocks
belong to upper Tertiary "Yemen Volcanic Group" (e.g; rhyolitic, dacite, ignimbrites and
volcanic rhyolitic tuff). It widespread in various districts in Yemen as: Thamar , Ibb,
Sana'a, Aden, Al-Baydha and Taiz districts (Fig. 1). Perlite crop out as a kind of layers and
dome shaped extrusive bodies, the jointing of the rock is mostly prismatic (columnar),
thinner layers (beds/sills) of the rock are disintegrated to small fragments. Also, the perlite
deposits occur as; lenses of irregular shape associated with rhyolitic lavas as flows with
thicknesses ranging from a few to tens of meters.

perlite is characterized by black or deep green grey in colour, compact, hard or
weathered and as a rule contain feldspar, pyroxene phenocrysts and glassy ground mass
with vitrophyric structures and perlitic textures. Its petrochemical composition corresponds
to rhyolite, layered deposits of volcanic glass (perlite) formed during rapid cooling of acid
lavas at the surface. The volume of perlite rock increases from 4 to 20 times at temperature
of about 860 to 1200°C and produces expanded perlite [1]. The testing physical properties
that were done roughly on perlite indicate the perlite deposit in Yemen is suitable for use
and trading at least in local markets. The apparent reserves of perlite in some areas were
estimated to be about 65-335 million m3 [2, 3].

The objective of this study is to investigate the occurrences and origin of perlite
deposits in Yemen. In addition, spotlight on the general appropriate usability of perlite’s in
different fields.

METHODOLOGY

Field work involved collecting suitable representative samples of perlite including
associated volcanic rocks in studied districts; Taiz and Ibb, Thamar. Field description,
measurements and photographs were done, then followed by lab work as: preparation and
study (15) thin sections were prepared carried out at the laboratories of the Geological
Survey and Mineral Resources Board (GMRB), Sana’a, Yemen and those thin-sections
slides were studied under professional petrographic microscope. Chemical analysis of (9)
samples to determine the major oxide contents and the water percentage of the perlites were
done. Chemical analyses of nine collected samples were carried out by unit Model ARL
9800 XP SIM-SEQ XRF - Technique in Amran Cement Plant (ACP) - Yemen.

GEOLOGICAL SETTING

The unique geological setting of Yemen has provided suitable for the deposition of
abundant natural resources, it is characterized by a wide diversity of main rock units, which
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range in age from Precambrian to Holocene [4,5,6,7,8], related to the Tertiary Period,.
Perlite deposit is associated with rhyolite and acidic volcanic tuff. It is found as lava flows,
massive, columnar beds, as domes, lenses, irregular shape and layers or sills
(Figs. 2a-f) associated with "Yemen Volcanic Group" (Cenozoic volcanic rocks) of Yemen
(Fig. 1). Generally perlites are found as flows with thicknesses ranging from a few to tens
meters and commonly characterized by vitrophyric structures and perlitic textures.
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" 3 Quaternary Volcanics
2- Al-Wazeyaah- . i
Al-Ahuque. X 2 3 A
3- The Al-Qa'idah. Sl —
4-The Dhuran Annis. Testiary Volcanies
5- The Al-Rey yah. >
6- The Khawlan. - Jurassic Sediments
Paleozoic Sediments
Ad o 100 Precambrian Rocks
Aden | = = | o
/~ Major Faults
=
519 L %“ S

Fig. 1: Geologic Map of Yemen shows Perlite Deposits Occurrences, modified after [9].

PERLITE OCCURRENCES IN YEMEN

Several occurrences with economic potential occur in Yemen:, the major perlite deposits
not restricted to the major following districts as; Aden -Um-Sha'at, Thamar -Dhuran Annis,
Taiz -Wazeyaah, Ibb -Al-Qa'idah, Al-Baydha -Al-Reyasheyah and Sana'a -Khawlan (Fig.
1), but there are many known minor occurrences are exposed withen and the vicinity of
those districts. Perlite is found associated with porphyritic — rhyolitic lavas/tuffs, obsidian,
pitchstones, and agglomerate of Tertiary volcanic rocks that covered most northwest
mountainous areas (Fig. 1), the construction development of new roads may lead to
discovery of new exposures of perlite deposits in Yemen. The main occurrences will
discuss in the next paragraphs as:

1- Aden District (The Um-Sha'at Area)

The perlite deposit is situating 44° 03' 30" E and 14° 54' 11" N about 297 Km north — west
of Aden City in between Wadi Showrega and Wadi Battan (see Fig. 1). It appears as
massive perlite, domes with greenish black to black in colour and associated with acidic
volcanic glasses of the Ad Dali. They were tentatively sampled and analyzed as potential
resources of expanded perlit [2, 3, 10].
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2- Taiz District (The Al-Wazeyaah-Al-Ahuque Area)

The Al-Wazeyaah-Al-Ahuque perlite deposit is located approximately 60 Km southwest of
Taiz City 43° 44' 37" E and 13° 17' 42" N, it is found in large deposits associated with a
naturally occurring rhyolitic, volcanic glass rock and zeolite deposits (see Fig. 1). The
deposit with other acidic rocks occurs as medium plateaus and hills with gentle topography
and easy to access through asphaltic road, covers more than 400 m? and is found at the
surface associated with zeolite deposits, rarely without covered by any rock types. The
perlite occurs as grey to blackish grey-black, flow layers (Fig. 2d,f) and sometimes
columnar, with thicknesses ranging from 5 — 12 m. The apparent reserves of perlite are esti-
mated to be in Al-Wazeyaah about 13 million m® [2, 3].

There are many small exposures of perlite layers - domes in west-southwest Taiz City,
namely (e.g.: Al-Ruby'ay, Ramada, Hagdah and Al-Barh) areas and east-southeast Taiz
City (e.g.: Al-Addanah area is situated 44 05' 00" E and 13 34' 12" N about 5 Km east
Taiz City. At all sits associated with zeolite deposits within acidic-rhyolite rocks/tuffs.

3- Ibb District (The Al-Qa'idah Area)

Perlite deposit in Al- Qa'idah is situated 44° 06' 59" E and 13° 45' 30" N about 60 Km south-
west of Ibb City (see Fig. 1), perlite exposed on the distances range from 3-12 Km west to
southwest of Al- Qa'idah City center. perlites were discovered as one of the products of
layered acidic Tertiary volcanism in many places around the area associated with rhyolitic
tuff and zeolite (see Fig. 2e), but this area is has a low potential resource because it is
nearby of villages buildings. More locations of perlite associated with zeolite within Al-
Qa'idah area such as; Jabal Al-Hard area is situated 44° 03' 15" E and 13° 46' 00" N about
16 Km west of Al-Qa'idah City, Al-Qubbah area is situated 44° 04" 45" E and 13° 46" 15" N
about 8 Km southwest of Al-Qa'idah, Al-Kharf area is situated 44° 10' 00" E and 13° 55' 00"
N about 8 Km south of Al- Qa'idah City.

Furthermore, there are some minor perlite occurrences within Ibb district as;
Aryan area is situated 44° 13' 00" E and 14° 15' 15" N about 38 Km northwest, Wadi Zarah
area deposit is situated 44° 14' 50" E and 14° 17' 30" N about 20 Km west of Yarrim nearby
Aryan area, Wadi Bana Area, exposed at 44° 50' 19" E and 14° 16' 30" N, Jabal Sumarah
lies between the latitudes 14°8' 00" and 14°13' 00" E and longitudes 44°11' 01" and 44° 18'
00" N at different elevations.

4- Thamar District (The Dhuran Annis Area)

The perlite deposit in the Dhuran Annis is situated 44° 15' 13" E and 14° 43' 42" N about 48
Km northwest of Thamar City (see Fig. 1), Dhuran-Annis area represent the main
occurrence of perlite in Thamar District, lies Between Dhuran and Bayt Al-Umaisy, there is
a high plateau with gentle to medium topography and formed of massive perlite, varies in
thickness from 10 — 80 m. The deposit is approximately 5 Km? and its mostly will exposed
at the surface, without covered by any rock types (see Fig. 2a,b). The area is also a suitable
for potential resource due to easy to open quarry and access through paved or unpaved
roads. The apparent reserves of perlite are estimated to be about 36 million m? in Annis [2,
3, 11].

There are some minor perlite occurrences are recorded/exposed in several areas lies
surrounding the main area, they lies at west- northwest of Thamar district as: Dhi-Mansa,
Nagil-Annis, Bani-Assad, Bani-Samhi, Wadi Al-Qathb, Najd Al-Sa'ad, Nagil-Bani Salama
are associated with obsidian-ryholite - ryholitic tuff. In addition, Marya’a area is situated
44° 16' 00" E and 14° 29' 25" N about 16 Km southwest of Thamar City, Jabal haddad area
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is situated 44° 08' 00" E and 14° 32' 00" N about 50 Km northwest of Thamar City, Sawad
Al-Hada’a area is situated 44° 24' 00" E and 14° 44' 00" N about 27 Km northeast of
Thamar City, Al-Qulah area is situated 44° 34' 55" E and 14° 27' 00" N about 18 Km
northeast of Thamar City, and Al-Gubah area is situated 44° 15' 30" E and 14° 32' 00" N
about 14 Km northwest of Thamar City.

Fig. 2: Photographs Showing; (a) Well exposed perlite from Bayt Al-Umaisy - Annis, (b) Massive
perlite from Dhuran -Annis, (¢) Columnar perlite from Al-Qa'idah - Ibb, (d) Flow perlite from Al-
Wazeyaah -Taiz, (€) Layer of perlite from Al-Qa‘idah -Ibb and (f) Lens of perlite from Al-Wazeyaah -
Taiz.
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5- Al-Baydha District (The Al-Reyasheyah Area)

Perlite deposit is situated 44° 35' 11" E and 14° 14' 03" N about 120 Km south - west
Thamar City (see Fig. 1). There is medium plateau with gentle to medium topography, its
formed of massive perlite, varies in thickness and black colour. Also a suitable for potential
resource due to easy to open quarry and access [2, 3].

6- Sana'a District (The Khawlan Area)

Perlite rocks are crop out at Bait Al-Qeyarie locality 44° 20" 39" E and 14° 48' 11" N,
Khawlan area, which lies about 60 Km (see Fig. 1). southeast of Sana'a City, perlite
deposits are considered to be of good quality for industrial uses [12]. Several occurrences
with low economic potential occur nearby Sana'a district as; Blad Al-Rouse which lies
about 30 south Sana’a, some perlite lens and beds are exposed nearby asphaltic Sana'a-Taiz
road within acidic rhyolite tuff.

PETROCHEMISTRY AND ORIGIN

Petrographically, the perlite deposit is defined as a natural hydrated volcanic glass that
exhibits a pearl like luster with perlitic textures [13], its characterized by black or deep
green-grey in colour contain vitrophyric structures and compact (Fig. 3). Perlite display
concentric onion-skin like fractures in hand sample or in thin section with perlitic
separations within the rock mass, some flow lines can be noticed (Fig. 4), sometimes
interrupted by small spherulites; the perlite formed of crystals of feldspar phenocrysts
ranging in size from 2 - 5 mm and very rarely pyroxene minerals embedded in the
amorphous silica groundmass associated with chalcedony, quartz, chlorite, sometimes
sanidine, carbonate, epidote, sericite, zeolit iron oxides (Figs 5-10) and they are
characterized by onion perlitic texture, spheriolite structure, vitrophyric structure and
glomerophyric texture (Figs 11-16).

Fig. 3: Photographs Showing; colours  Fig. 4: Photographs Showing; the perlite
of perlite and vitreous structure from mass and flow lines from Bayt Al-
Dhuran Annis. Umaisy Annis.
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Fig. 5: Photomicrograph showing feldspar and Fig. 6: Photomicrograph showing plagioclase
pyroxene with carbonate, C.N. 10X. embedded in glassy ground mass, C.N. 10X.

Fig. 7: Photomicrograph showing twinning,
deformation and intersect plagioclase crystals, C.N.
10X.

Fig. 8: Photomicrograph showing pocket of quartz
in perlite rock thin section, C.N. 20X.

Fig. 9: Photomicrograph showing altered
plagioclase to sercite and chlorite after pyroxene,
C.N. 20X..

Fig. 10: Photomicrograph showing altered
plagioclase, C.N. 20X.
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Fig. 11: Photomicrograph showing rhyolitic flow Fig. 12: Photomicrograph showing a flow texture,
texture and v_einlet of iron oxide, C.N. 10X. C.N. 10X.

4

e NS

Fig. 14: Photomicrograph sowing typical
spheriolite structure, C.N. 10X.

Fig. 13: Photomicrograph showing typical onion
perlitic texture, C.N. 10X.

Fig. 15: Photomicrograph showing vitrophyric Fig. 16: Photomicrograph showing, deformation
structure, C.N. 10X. and glomerophyritic texture, C.N. 10X.
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There are two main processes that cause hydration of perlite. Primary hydration occurs
during formation of a volcanic rock or glass before it has cooled; secondary hydration
occurs after emplacement and late in the cooling history, probably of the glass under zeolite
facies conditions, or after complete cooling to surface temperatures [14] and is the more
important of the two processes, Zeolite facies metamorphism and rock weathering typically
occur below 2.5kb (Kilobars) and 300°C [15]. The water content of perlite ranges up to
about 5% which is attributed to the addition secondary of water from external sources such
as ground water or surface water [16].

Chemically, based on the results of geochemical data of nine samples of Yemeni
perlite are represented the major occurrences; Taiz, Ibb and Thamar. Table (1), shows that
the majority of the studied perlite rocks have silica content average as flows; SiO,, 69.99 -
73.22%; Al203, 9.56 - 12.17%; Fe,03, 2.00 - 4.21%; Na2O, 3.05 - 3.63%; K,0, 2.18 -
3.63%; H,0*, 2.04 - 3.30% and LOI (Loss of Ignition), 3.03 - 4.27 %.

TABLE 1: Chemical Results Analysis of Perlite —Yemen.

Sample No.
av. *

Oxide Taiz District Ibb District Thamar District av. av. Wt.% a- ""

(The Alj\’\;'azeyaah (The Alv-?a'ldah) (The Dhl}l‘ﬂoll Amnis) | pgin. | Max. | T | Wt% | Wt% Tolosii- Wt

Wt.%) Wt.% Wt.% W26 | Wt | (oo Anes |knawian| GeOTgian \Rhyolite
Perlite

Tal | Ta2 | Ta3 | b4 | b5 | Ib6 | Th7 | Th8 | Th O B
SiO, 72.00 | 70.12 | 70.67 | 69.99 | 70.16 | 71.10 | 73.22 | 71.34 | 71.02 | 69.99 | 73.22 | 71.07 | 69.60 | 67.20 71.20 72.28
TiO, 0.67 | 1.02 | 059 | 034 | 1.04 | 024 | 030 | 024 | 059 | 024 | 1.04 | 049 - - 0.18 0.28
ALO; | 11.06|11.26|10.90|10.76|12.17 | 11.08 | 10.12| 9.56 | 11.02| 9.56 | 12.17 | 10.81 | 11.15 | 11.80 14.20 13.27
Fe,O; | 2.06 | 3.06 | 421 | 2.00 | 2.58 | 2.04 | 2.14 | 3.13 | 227 | 2.00 | 4.21 | 2.62 | 3.07 | 2.30 1.08 2.58
MnO 0.14 | 0.11 | 0.18 | 0.15 [ 0.11 | 033 [ 0.15 | 0.15 | 0.13 | 0.11 | 033 | 0.17 - - - 0.07
MgO 049 | 0.70 | 0.66 | 043 | 0.62 | 050 [ 033 | 0.30 | 0.54 | 030 | 0.70 | 049 | 0.64 | 0.19 0.47 0.39
CaO 039 | 0.63 | 0.60 | 0.65 | 1.15 | 089 | 025 | 040 | 036 | 025 | 1.15 | 0.61 | 140 | 0.96 1.30 1.57
Na,O | 3.05 | 3.57 | 3.60 | 3.39 | 3.18 | 3.37 | 341 | 3.63 | 3.12 | 3.05 | 3.63 | 3.38 | 3.86 | 346 785 355
K.,0 334 | 233 | 218 | 3.63 | 3.03 | 329 | 3.13 | 3.09 | 297 | 2.18 | 3.63 | 3.04 | 3.78 | 3.72 430
P,0; 0221020 ]022]025]| 020 | 042 | 022|022 023 | 020 | 042 | 025 - - 0.07 0.07
H.0" 330 | 330 | 3.15 | 2.82 | 2.04 | 3.13 | 3.15 | 3.05 | 330 | 2.04 | 330 | 296 | 2.15 | 4.00 3.46 -
LOI 322327 | 3.03 | 422 | 345 | 3.69 | 3.37 | 407 | 427 | 3.03 | 427 | 3.72 - - - 1.10
Total 09.93 | 99.57 | 99.99 | 98.62 | 99.72 | 100.06 | 99.79 | 99.19 | 99.82 | 98.62 |100.06| 99.60 - - 99.80 99.46

+ Al-Husam-Anes, faken after, [11], ++ Kawlan, taken afier, [12], * av. Chemical composition of perlite fiom the Toloshi-
Georgian perlite, taken after, [17], and 50 rhyolite sample raken after, [18].

Ta= Taiz Samples, Ib= Ibb Samples, Th=Thamar Samples and av. = average.

In a typical analysis, the composition of perlite is (SiO2 = 70 - 75%, Al;O3 = 12 - 15%,
Fe,O3 = 0.5 — 2.0%, MgO = 0.2 — 0.7%, CaO = 0.5 - 1.5 %, Na,O+K,0 =6 - 9%,
L.O.1 (as combined water) = 3 - 5% [19], compared with Yemeni perlite values, Toloshi-
Georgian perlite [17) and rhyolite [18] Table (1).

An average chemical composition of Toloshi-Georgian perlite and rhyolite are given for
comparison to the Yemeni perlite values Table (1). This data shows that the TiO,, Fe;O3
and P,Os content of the Yemeni perlite averaging are 0.49%, 0.25, 2.62% respectively are
higher than Toloshi-Georgian perlite that content average of TiO2, Fe,O3 and P,Os content
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0.18%, 1.08%, 0.07%, respectively. In contrast, the Yemeni perlite have lower average
content of Al,O; (10.81%), CaO (0.61%), total Alk.= (6.42%) and water content (2.96%)
than Toloshi-Georgian perlite that content average of Al,Os (14.20%), CaO (1.30%), total
Alk.= (7.85%) and water content (3.46%)

Based on Alk. = Na;O+K,0 Vs. SiO; diagram [20] the all samples Showing rhyolitic
nature with sub-alkaline affinity (Fig. 17), while on the AFM diagram [21] the samples are
fall on calc-alkaline field (Fig. 18). Hence, the both diagrams chowing clearify all samples
acidic, rhyolitc and on calc-alkaline nature. This will be confined as well as rhyolitic rocks.

PERLITE USES

Perlite is used in various applications, in many ways other than as a construction material. It
is used in the agricultural, medical, chemical and nutritional, ceramics and glass and metal
industries among other, as a filter material, a filler, an insulation material, an admixture
...etc. However, almost all the ways in which perlite is used take advantage of its physical
properties like low density, porous structure, fire resistance ...etc. Even in the construction
field, the most preferred usage of perlite is as an insulator or lightweight concrete
aggregate.

Expanded perlite has porous texture which gives it unique characteristics. Physical
properties of perlite that are exploited commercially include its chemistry (Si, Al); state
(alkaline, inert and hydrated); habit (amorphous, fibrous) and physical behavior as thermal
insulator, low density and porosity [22, 23, 24, 25]. In addition, due to many commercial
applications, their low density and relatively low price for perlite have been developed
these include Construction Applications, Horticultural Applications and Industrial
Applications. Important factors for commercial perlite deposits are: the degree of expansion
when heated, which is dependent on the water content; and lack of impurities, such as
mineral and rock inclusions. In general deposits with suitable expansion characteristics and
freedom from crystal/lithic fragments are rare [26, 27, 28, 29].

DISCUSSION

Perlite is not a trade name but a generic term for a naturally according siliceous rock. The
commercial term perlite is used to describe any naturally igneous rock that upon rapid
heating will expand or pop, in the geological usage term is reserved for a type of volcanic
glass. In industry, the name perlite is used for both the raw material (rock) and the
expanded material.

Perlite is a glassy volcanic rock which belongs to the rhyolite family of surface rocks
with a water content of 2-5% and exhabits a concentric onion-skin in structure with a pearly
luster. In the case of a rapid heating up to ~900° C, it can expand up to 20 times of its
original volume. It may have different appearances; compact, fine, porous, waxy to pearly
luster, brittle, ... etc., a colour of perlite is generally grey-greenish black or grey varieties
occur, due to its heterogeneous structure, it is hard to identify by visual inspection.
Hydrated volcanic glass formed through the secondary alteration (hydration) of obsidian by
the incorporation of water into the glass silica structure [30, 31].
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Fig. 17: Total alkali-silica classification diagram after IUGS [20] showing the rhyolitic
composition of the studied perlite rocks.
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Fig. 18: AFM Ternary diagram [21] showing the composition of perlite rocks from the
Kawlan area. Alk.=Na,0+K20, F= Fe,0, and M=MgO. IUGS.
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The alteration due to hydrothermal activity and dehydration later on was occur. In
addition tectonic and climate affects. The final products of alteration is changes in colour of
perlite rocks before produce zeolite after perlite, this phenomena noticed in the most
occurrences. This approved the locality and time relationship between perlite and zeolite
occurrences.

Perlite were formed during the acidic volcanism activity of the Tertiary and later
Tertiary geologic periods. Volcanic formations are related with the existence of faults, and
existence of faults depends on new dislocations. Perlite is one of the main constituents of
volcanoes that moves with high pressure gases during magmatic events. In volcanic
activities, melted magma moves upward via the collected gases in the center of magma.
The non-homogenous structure of perlite may be explained with this variety. Perlite
deposits are found in-situ together with acidic magmatic rocks and the chemical properties
of SiO; - rich perlite proves its magmatic origin. The glassy texture of perlite is related to
the quick cooling of the magma [32].

CONCLUSION

This study concluded that, the perlite deposits in Yemen occur in many districts as; Aden —
Um-Sha'at, Thamar—Dhuran Annis, Taiz—Wazeyaah, Ibb—Al-Qa'idah, Al-Baydha—
Al-Reyasheyah and Sana'a—Khawlan as well as mentioned above, they associated with
Cenozoic volcanic rocks (Tertiary) common with acidic rocks (e.g: Rhyolite, dacite,
obsidian, agglomerate, Tuffs...etc). Its petrochemical composition is a hydrated volcanic
glass, formed during rapid cooling of acid fluid lavas at the surface associated with
alternating in most times with zeolite deposits. The mineral composition of perlite rocks is
chiefly composed of amorphous quarts as ground mass associated with alteration products
as secondary minerals such as: chlorite, epidote, serpentine, chert, serecite and phenocrysts
as: feldspars; plagioclase, orthoclase, sandine and pyroxene and they are characterized by
perlitic, spheriolite, glomerophyric and vitrophyric textures. Perlite deposits are found in-
situ together with acidic magmatic rocks and the chemical properties of SiO; - rich perlite
proves its magmatic origin. The glassy texture of perlite is related to the quick cooling of
the magma.

Chemical composition of Toloshi-Georgian perlite and rhyolite are given for
comparison to the Yemeni perlite values see Table (1). This data shows that the increases in
TiO,, Fe203 and P,Os content of the Yemeni perlite due to presence chlorite and iron oxides
with its mineral composition. The similarity and differences in the chemical analysis due to
the mineralogical composition for these rocks. A comparison between the results of
chemical analysis of the Georgian perlite, a typical analysis and those of Yemeni perlite,
revealed somewhat resemblance. This fact, together with the geological investigation, gives
us ground to consider them products of as well as any other industrial material of acidic
magma.

The studied perlite rocks were evaluated through chemical analysis and petrographic
study to show their suitability for the industrial uses. Compared with the chemical
properties of the commercial perlite silica > 65 wt.% and water content range from 2 — 5
wt.%. Perlite deposits in the Yemen volcanic districts were estimated to have resources of
at least 65 — 335 million cubic meters.
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RECOMONDATION

1- Evaluation, Testing and mapping of known perlite occurrences, exploration in the
Tertiary volcanic is justified as it is a favorable host for expandable perlite.

2- More Examination of chemical and physical properties of perlite for industrial
applications especially expanding factor.

3- Further Studies on the perlite occurrences in the western parts of Sana'a to Manakkah,
Raymah, Ad Dali and Amran (Shuharah volcanic Field) Governorates.
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ABSTRACT

The class of N—preopen sets was introduced in topological spaces.
The purpose of this paper is to introduce and study the notion for the
new class of N—preopen sets which is finer than the class of
generalized preopen sets and the class of generalized open sets.
Furthermore, we study the basic topological properties and introduce
the notion of generalized N—precontinuous functions.
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AMS classification: Primary 54A05, 54A10, 54C10

1. INTRODUCTION

Let A be a subset of a topological space (X, 7). The closure and the interior
of A will be denoted by CI(A) and Int(A), respectively. A is called preopen
set [3] if A < Int(CI(A)). The complement of preopen set is called
preclosedset. Recall [3] that A is preclosed set if and only if CI(Int(A)) C A.
The p—closure set of A is defined as the intersection of all preclosed subsets
of X containing A and is denoted by Clp(A). The p—interior set of A is
defined as the union of all preopen subsets of X contained in A and is
denoted by Intp(A).

A subset A of topological space (X, 7 ) is called a N—preopen set [7] if for
each x € A, there exists a preopen set Ux containing x such that Ux — A is a
finite set. The complement of N—preopen set is called N—preclosed set. The
N—closure set of A is defined as the in-tersection of all N—preclosed subsets
of X containing A and is denoted by CIn(A). The N—interior set of A is
defined as the union of all N—preopen subsets of X contained in A and is
denoted by Intn(A).
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In 1970, Levine [2] introduced the notion of generalized closed sets. A subset A of a
topological space (X, 7 ) is called generalized closed (simply g—closed) set if CI(A)cC U
whenever AC U and U is open subset of X. The complement of g—closed set is called
generalized open (simply g—open) set. In [4], they introduced the notion of generalized
preclosed sets. A subset A of a topological space (X, 7) is called generalized preclosed
(simply g—preclosed) set if Clp(A) < U whenever Ac U and U is open subset of (X, 7).
The complement of g—preclosed set is called generalized preopen (simply g—preopen) set.
This paper is organized as follows. Section 2 is devoted to some preliminaries. In Section
3 we give the concept of generalized N—preopen sets by utilizing the N—closure operator
and we study its topological properties. Furthermore, the relationship with the other known
sets will be studied. In Section 4 we introduce the notion of generalized N—precontinuous
functions.

2 PRELIMINARIES

In this section we provide some preliminary works that serve as background for the present
study.

Theorem 2.1. [3] Let A and B be two subsets in a topological space (X,7). If Aisa
preopen set in X and B is an open set in X then A B is a preopen set in X.

Theorem 2.2. [3] Let A and Y be two subsets in a topological space (X, 7). If A isa
preopen set X and Y is open setin X then A ()Y isa preopen setin (Y, 7 [Y).

Theorem 2.3. [3] Let Y be an open subset of a topological space (X, 7). If A is a preopen
setin (Y, 7 |Y)then A=G[)Y for some a preopen set G in X.

Theorem 2.4. [7] The union of any family of N—preopen sets is N—preopen set .

A subset A of topological space (X, 7 ) is called a dense in X if CI(A) = X. A topological
space (X, 7)) is called submaximal space if every dense subset of X is open set.

Theorem 2.5. [7] Let (X, 7) be a submaximal space. Then [X,NPO(X, 7 )] is a topological
space, where NPO(X, 7 ) is the set of all N—preopen sets X.

Definition 2.6. A topological space (X, 7)) is called:
1. T1/2—space [2] if every g—closed set is closed set.
2. Tl-space [1] if for each disjoint point x # y e X, there are two open sets G and H
in X suchthat xeH,ye G, x¢ Gandy¢H.

Theorem 2.7. [6] A topological space (X, 7 ) is T1/2—space if and only if every singleton
set is open or closed set.
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Theorem 2.8 [1] A topological space (X, 7 ) is Ti1—space if and only if every singleton set is
closed set.

Definition 2.9. A function f : (X,7) —(Y,z) of a topological space (X,7) into a
topological space (Y, ) is called:

1. precontinuous function [3] if £~*(U) is a preopen set in X for every open set U in
Y.

2. generalized precontinuous function (simply g—precontinuous function) [5], if
F~(U) is a g—preopen set in X for every open set Uin Y .

3. N-—precontinuous function [7] iff~*(U) is a N—preopen set in X for every open set
uinyY.

4. generalized continuous function(simply g—continuous function) [6] if f~*(U) is a
g—open set in X for every openset Uin Y .

Theorem 2.10. [3] Every continuous function is precontinuous function
Theorem 2.11. [3] A function f: (X, 7 ) —> (Y, g) is a precontinuous function if and only if

for each xe X and each open set U in Y with f(x) € U, there exists a preopen set V in X
suchthatxeVand f(V) c U.

Theorem 2.12. [5] Every precontinuous function is g—precontinuous function.
Theorem 2.13. [7] Every precontinuous function is N—precontinuous function.
Theorem 2.14. [7] A function f: (X, 7) — (Y, ) is a N—precontinuous function if and

only if for each xe X and each open set U in Y with f(x) € U, there exists a
N—preopen set V in X such thatxe Vand f(V) C U.

3 Ng—PREOPEN SETS

Definition 3.1. A subset A of a topological space (X, 7 ) is called generalize N—preclosed
set (simply Ng—preclosed) if CIn(A) < U whenever A — U and U is open subset of (X, 7).
The complement of Ng—preclosed set is called generalized N—preopen set (simply
Ng—preopen).

Theorem 3.2. Every N—preclosed set is Ng—preclosed set.
The proof follows immediately from the definitions and the fact CIn(A) = Aif Aisa
N—preclosed. However, The converse of the last theorem need not be true in general as the

following example shows.

Example 3.3. In topological space (N, T),
N={1,2,3,4,.}T={@B}YU{En:neN},En={n,n+1,n+2, ..},
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the set N — {5} is Ng—preclosed set, since the only open set containing N — {5} is N. And
N — {5} is not N—preclosed set, since there is no a finite preopen subset of N containing 5.
Let U5 be a preopen set in N containing 5 such that U5 —{5} is a finite set. Then U5 will be
a finite set in N. Since U5 is a preopen set in N, then

U5 Int(CI(U5) = Int[{1, 2, 3, ...,.Max(U5)}| = @
and this is contradiction.

Theorem 3.4. Let (X,7) be a topological space. If (X,7) is a T1/2—space then every
Ng—preclosed set in X is N—preclosed.

Proof. Let A be a Ng—preclosed set in X. Suppose that A is not N—preclosed set. Then
there is at least xe CIn(A) such that x ¢ A. Since (X,7) is a T1/2—space then by
Theorem(2.7), {x} is an open or closed set in X. If {x} is a closed set in X then X —{x} is
an open. Since x ¢ Athen A X — {x}. Since A is a Ng—preclosed set and X — {x} is an
open subset of X containing A, then CIn(A) < X — {x}. Hence x € X — CIn(A) and this a
contradiction, since xe Cln(A). If {x} is an open set then it is N—preopen set. Since Xe&
CIn(A) then we have {x}() A # @ Thatis, x € A and this a contradiction. Hence A is a
N-—preclosed set in X. [J

It is clear that every preopen set is a N—preopen set, so the proof of the following theorem
is easy, since CIn(A) < CIp(A).

Theorem 3.5. Every g—preclosed set is Ng—preclosed set.

The converse of the last theorem need not be true in general as the following example
shows.

Example 3.6. In topological space (X, 7 ), X={a, b, c}, T ={ 3,X, {a}}, the set A= {a} is
Ng—preclosed set and A is not g—preclosed set, since A is an open set in X and A < A but
CI(A) =Xz A

We have the following relation for Ng—preopen set with the other known sets.

open  — preopen —>  N-preopen

\ \ \

g-open —> g-preopen —> Ng-preopen
Figure 1

Lemma 3.7. For a topological space (X,7 )and A < X, the following hold:
1. Intn(X — A) = X — CIn(A).
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2. CIn(X — A) = X — Intn(A).

Proof. 1. Since Cln(A) is a N—preclosed set and A < CIn(A), then
X - Cln(A) € X—A,

this implies

X = CIn(A) = Intn[X — CIn(A)] C Intn(X — A).
For the other side, let x € Intn(X — A). Then there is N—preopen set U such that xe U
C X — A. Then X — U is a N—preclosed set containing A and X ¢ X — U. Hence x ¢
CIn(A), that is, x € X — CIn(A).
2. Similar for the Part (1). [

Theorem 3.8. A subset A of a topological space (X, 7 ) is a Ng—preopen if and only if
F < Intn(A) whenever F < A and F is closed subset of (X, 7 ).

Proof. Let A be a Ng—preopen subset of X and F be a closed subset of X such that F <
A. Then X — A is a Ng—preclosed, X — A € X — F and X — F is an open subset of X.
Hence Lemma(3.7), X — Intn(A) = CIn(X — A) < X —F, thatis, F < Intn(A).

Conversely, suppose that F < Intn(A) where F is a closed subset of X such that F <

A. Then for any open subset U of X such that X — A C U, we have X — U C A and

X —UC Intn(A). Then by Lemma(3.7), X — Intn(A) = CIn(X — A) CU. Hence X —Ais a
Ng—preclosed (i.e., A is a Ng—preopen set). [

Theorem 3.9. If A is a Ng—preclosed subset of a topological space (X, 7 ) then Cln(A)—A
contains no nonempty closed set.

Proof. Suppose that Cln(A) — A contains nonempty closed set F. Then

F < Cin(A)— A < CIn(A).
Since A < CIn(A)then FC X — A and so A € X —F. Since A is a Ng—preclosed set and
X —F is an open subset of X, then CIn(A) <X —F andso F < X — CIn(A). Therefore

F < CIn(A) N(X - CIn(A)) =& and so F = & Hence CIn(A) — A contains no
nonempty closed set. [

Corollary 3.10. If A is a Ng—preclosed subset of a topological space (X, 7 ) then Cln(A)—A
is a Ng—preopen set.

Proof. By Theorem(3.9), CIn(A) — A contains no nonempty closed set and it is clear that
(& < Intn(Cln(A) — A) then CIn(A) — A is a Ng—preopen set. [|

Theorem 3.11. If A is a Ng—preclosed subset of a topological space (X,7 )and B < X. If
A < B < CiIn(A) then B is a Ng—preclosed set.

Proof. Let U be an open set in X suchthat B < U. Then A B < U.Since Aisa
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Ng—preclosed set then Cln(A) < U. Since B < CIn(A) then
CIn(B) < CIn[CIn(A)] = CIn(A) < U.
That is, B is a Ng—preclosed set. [

Theorem 3.12. Let A be a Ng—preclosed subset of a topological space (X, 7 ). Then
A = CIn(Intn(A)) if and only if CIn(Intn(A)) — A is a closed set.

Proof. Let Cln(Intn(A)) — A be a closed set. Since Intn(A) C Aand A < CIn(A), then

Cin(Intn(A)) < CIn(A). Then Cln(Intn(A)) — A < Cln(A) — A,
this implies

Cln(Intn(A)) ~A C X~ A)=>A C X — (Cln(Intn(A)) — A).
Since A is a Ng—preclosed set and X —(ClIn(Intn(A))—A) is an open set containing A, then
CIn(A) € X — (Cln(Intn(A)) — A), this implies

CIn(Intn(A)) - A < X —CIn(A).
Therefore
Cln(Intn(A)) — A < CIn(A) () (X - Cln(A) = .

Hence Cln(Intn(A)) — A = J that is, CIn(Intn(A)) = A.
Conversely, if A = Cln(Intn(A)) then Cln(Intn(A)) — A= J and hence CIn(Intn(A)) — A
is a closed set. [J

Lemma 3.13 For a topological space (X, 7 Yand A < X, x € CIn(A) if and only if for all
N-—preopen set U containing x, U (1A # &

Proof. Let x € Cln(A) and U be a N—preopen set containing x. If U[] A= then A =
X —U. Since X — U is a N—preclosed set containing A, then CIn(A) € X—-U andsox €
CIn(A) < X - U. Hence this is contradiction, because x € U. Therefore U (] A # @_
Conversely, Let x ¢ Cln(A). Then X — CIn(A) is a N—preopen set containing x. Hence by
hypothesis, [X—CIn(A)] 1 A #J. But this is contradiction, because X—Cln(A) < X-A.
0

Lemma 3.14. Let Y be an open subset of a topological space (X, 7). Then the following
hold:

1. If A is a N—preopen set in (X, 7 ) then A [ Y is a N—preopen set in (Y, T[Y ).

2. If A is a N—preclosed set in (Y, T [Y ) then A is a N—preclosed set in (X, 7 ).

3. If A is a N—preopen set in (Y, T [Y ) then A is N—preopen set in (X, 7).

4.1f A < Y then CIn|Y (A)= CIn(A) N Y.

Proof. 1. Let A be a N—preopen set in (X, 7 ) and xe A (Y . This implies x € A and
x € Y. Hence there is a preopen set U in X containing x such that U — A is a finite. X €

Y and by Theorem(2.2), the set U (Y is a preopen in (Y, T |Y ) containing x and
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UNY)YN@-ANY)Y=UNY)NY NX-4)
=UNX-ANY
=U-A)MNY.

Since U — A is a finite, then (U — A) (Y isa finite. Thatis, A (1Y is a N—preopen set
in(Y, T[Y).
2. Let x € Y —A. Since A is a N—preclosed set (Y, T |Y ), then there is a preopen set U in
(Y, T |Y) containing x such that U[) A=U () [Y — (Y — A)] is a finite. Since U is a
preopen in (Y, T |Y ), then by Theorem (2.3), U = O (] Y for some preopen set O in X.
Since Y is an open set in X and O is a preopen set in X, then by Theorem (2.1), U=0 (1Y
is preopen set in X containing X. Hence Y — A is a N—preopen set in (X, 7 ), that is, Ais a
N-—preclosed set in (X, 7).
3. Similar for the part(2).
4. Let xe Cln|Y (A) and G be a N—preopen set in X containing x. By part(1), G (1Y isa
N-—preopen set in Y containing x and since x € CIn|Y (A), then

GNA=G NY)N A+D,
Hence by Lemma(3.13), x € CIn(A), and since x € Y, this implies xe CIn(A) Y .
That is, CInY (A) < CIn(A) (Y . On the other side, let x €CIn(A) (1Y and O be a
N—preopen set in Y containing x. By part(3), 0 =G [ Y for some N—preopen set G in X.
Since x € CIn(A), then G (1A £ and so (G(1Y )1 A #J, since xeY Hence O
N A £ that is,x € CIn|Y(A). Hence CIn(A) Y < CIn|Y (A). O

Theorem 3.15. Let Y be an open subspace of a topological space (X,7)and A CY . If A
is a Ng—preclosed subset in X then A is a Ng—preclosed setinY .

Proof. Let O be an open subset in Y such that A < O. Then O =U()Y for some open
setU inXandso A < U. Since A isa Ng—preclosed subset of X, then Cln(A) < U.

By Lemma(3.14), CIn|Y (A) = CIn(A) (1 Y < U [1Y = O. Hence A is a Ng—preclosed
setinY. ]

Theorem 3.16. Let Y be an open subspace of a topological space (X,7)and A CY . If A

is a Ng—preclosed subset in Y and Y is N—preclosed in X then A is a Ng—preclosed set in
X.

Proof. Let U be an open subset in X such that A < U. Then A < U [1YandU () Y is

open set in Y . Since A is a Ng—preclosed subset in Y , then CIn|Y (A) U (1Y . Since Y
is an open set in X and it is N—preclosed in X then
CIn(A) =CIn(A (] Y) < CIn(A) (N CIn(Y ) =CIn(A) 1Y
=ClnlY (A) cUNY < U.
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Hence A is a Ng—preclosed set in X. [

A topological space (X, 7 ) is called a locally prefinite space if for each xe X, there is a
finite preopen set Ux in X such that x € Ux. A topological space (X, 7 ) is called anti-
locally prefinite space if each nonempty preopen set in X is an infinite set.

Lemma 3.17. Let (Y, T |Y ) be anti-locally prefinite subspace of (X, 7). If Y is an open set
in X then Clp(Y ) = CIn(Y ).

Proof. It is clear that CIn(Y ) < Clp(Y ). Now we need to prove that Clp(Y ) < Cin(Y).
Suppose that there is x ¢ CIn(Y ) and xe Clp(Y ). Since x ¢ CIn(Y ), then there is at
least one N—preopen set U containing x such that U[1Y = . Since xe Uand U is a
N—preopen set, choose a preopen set V containing x such that V—U =M is a finite set.
Since xe Clp(Y ) and V is a preopen set containing x, then V (1Y #. Since
YAv=ynNuUms=rNuU Nm)
=gUNm=yNMc YNV

Then V(1Y = M[1Y. Since Y is an open set in Y , then by Theorem(2.1), M[1Y is a
preopen set in Y but M (1Y is a finite set and this contradicts the fact that (Y, T |Y ) be
anti-locally prefinite. Hence Clp(Y ) < CIn(Y ).

The proof of the following theorem is clear from Lemma(3.17).

Theorem 3.18. Let (Y, T |Y ) be anti-locally prefinite subspace of (X,7 ) and Y be an open
set in X. Then Y is a Ng—preclosed set in X if and only if it is a g—preclosed set X

Theorem 3.19. Let (X, 7)) be anti-locally prefinite space. Then X is T1— space if and only if
every Ng—preclosed set is a N—preclosed set in X.

Proof. Sufficiency: Let xe X be an arbitrary point in X. By using Theorem(2.8), to prove
that X is T1— space, we will prove that {x} is a closed set in X. Suppose that {x} is not
closed set in X. Then A =X — {x} is not open set. Then X is the only open set containing
A and hence CIn(A) C X, that is, A is a Ng—preclosed set in X. Then, by assumption, A is
a N—preclosed set. That is, {x} is a N—preopen set. Hence there is a preopen set V in X
containing x such that V —{x} is a finite set. It follows that V is a nonempty finite preopen
set in X contradicts the fact (X, 7 ) be anti-locally prefinite space. Then X is T1— space.
Necessity: By Theorem(2.8) and Theorem(2.7), it is clear that X is a T1/2— space. Then, by
Theorem(3.4), every Ng—preclosed set is a N—preclosed set in X. []

Theorem 3.20. If A is a Ng—preclosed set in a topological space (X, 7 ) and B is a closed
setin X then A[1 B is a Ng—preclosed set.
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Proof. Let U be an open subset of X such that A{)B < U. Since B is a closed set in X
then U U (X — B) is an open set in X. Since A is a Ng—preclosed set in X and A < U
U (X —B) then Cln(A) < U U (X - B). Hence
CIn(A [ B) < CIn(A) [ CIn(B) < CIn(A) [ CI(B)
=CIn(A) N B c [UU (X-B)] N B
cuUBCU.
Thus, A (] B is a Ng—preclosed set. |

4 Ng-PRECONTINUOUS FUNCTIONS

Definition 4.1. A function f: (X, 7)—> (Y, p) of a topological space (X, 7 ) into a space
(Y, p) is called generalized N—precontinuous (simply Ng—precontinuous) function, if
F~1(U) is a Ng—preopen set in X for every openset Uin'Y .

Theorem 4.2. A function f: (X,7) — (Y, o) of a topological space (X, 7 ) into a space
(Y, p) is Ng—precontinuous if and only if f ~Y(F) is a Ng—preclosed set in X for every
closed setFinY .

Proof. Let f: (X,7 ) — (Y, p) be a Ng—precontinuous and F be any closed set in Y .
Then f~*(Y —F ) = X— f~*(F) is a Ng—preopen set in X, that is, f ~*(F) is Ng—preclosed set
in X.

Conversely, suppose that f~* (F) is a Ng—preclosed set in X for every closed set Fin Y .
Let U be any open set in Y . Then by the hypothesis, f~*(Y -U) = X — f~*(U) is a
Ng—preclosed set in X, that is, f~*(U is a Ng—preopen set in X. Hence f is a
Ng—precontinuous. [

It is clear that every N—precontinuous function is Ng—precontinuous and the converse
need not be true in general.

Example 4.3. Letf: (N,7) — (Y, p) be a function defined by
_fa n=5

fn) = {b, n#S

where

N={1,234 .} T={JIUJ{En:neN}, En={n,n+1,n+2 ..},

Y ={a b}and p={D,Y, {a}}. The function fis a Ng—precontinuous, since f~* ({a}) =
{5} and f~*(Y ) = N are Ng—preopen sets in N. The function f is not N—precontinuous, see
Example (3.3), f~*({a}) = {5} is not N—preopen set in N.

Theorem 4.4. Let f : (X,7 ) — (Y, p ) be a function of a T1/2—space (X,7 ) into a
space(Y, p ). If fis a Ng—precontinuous then it is a N—precontinuous.
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Proof. Letf: (X,7 ) — (Y, o) be a Ng—precontinuous function and U be any open set Y

. Thenf~*(U) is a Ng—preopen set in X. Since X is a T1/2—space then by Theorem(3.4),
F7(U) is a N—preopen set in X. That is, f is a N—precontinuous function. [

It is clear that every g—precontinuous function is Ng—precontinuous and the converse
need not be true.

Example 4.5. Letf: (X, 7 ) — (Y, p) be a function defined by f(a) = f(c) = 1 and
f(o) =2 where X ={a b, c}, Y={1,2} 7={D.X {a b}}and p={D,Y, {1}}.
The function f is a Ng—precontinuous. The set f~*({1}) = {a, ¢} is not g—preopen set in
X, since X — {a, c} = {b} < {a, b} but

Clp(X — {a, c¢}) = Clp({b}) = X Z{a, b},
that is, the function f is not g—precontinuous.

Lemma4.6. Letf: (X, 7)—> (Y, p). be a function of an anti-locally prefinite submaximal
space (X, 7 ) onto a regular space (Y, p ). Then the following are equivalent:
1. fis continuous.

2. f is precontinuous.
3. f is N—precontinuous.

Proof. 1 = 2: By Theorem(2.10).
2 = 3: By Theorem(2.13).
3 =1: Letxe X be an arbitrary point in X and V be an open setin Y such that f(x) € V
. By regularity of Y, there is an open set W in Y such that

f(x) eW < ClY (W) c V
.Since f is N-precontinuous and W is open set in Y containing f(x), then by
Theorem(2.14), there is a N—preopen set F in X containing x such that f(F) < W. Then
there is a preopen set G in X containing x such that G — F is a finite set. We claim
f(G) c CIY (W). If not, there is at least ye f(G) and y¢& CIY (W). Therefore y =1f(g) for
some ge G. Now we observe that ye Y — ClIY (W) and Y — CIY (W) is an open setin Y
. Then, since f is N—precontinuous and by Theorem(2.14) again, there is a N—preopen set
U in X containing g such that f(U) <Y —CIY (W). Then there is a preopen set H in X

containing x such that H — U is a finite set. Hence
f[F] N fU) W) [Y — ClY (W)]<CIY (W) N [Y - ClY (W)]= &.

Hence F(N1U= & andge G(1H < (G-F)U (U-H). Thatis, G[] H is a finite set.
Since X is a submaximal then by Theorem (2.5), G and H are open sets in X and so G[ ] H
is a preopen finite set in X, which contradicts the fact that X is an anti-locally prefinite.
Therefore f(G) C ClY (W) C V, that is, f is a continuous function. [J

Theorem 4.7.Let f: (X, 7 ) —> (Y, p) be a function of an anti-locally prefinite submaximal
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T1/2—space (X, T ) onto a regular space (Y, o). Then the following are equivalent:

1. f is continuous.
2. fis g—precontinuous.
3. fis Ng—precontinuous.

Proof. 1= 2: By Theorem(2.10).
2 = 3: Trivial.
3 =1: By Theorem(4.4) and Lemma (4.6). [

We have the following relation for Ng—precontinuous function with the other known
functions.

continuous — precontinuous — N-precontinuous
g-continuous —  g-precontinuous —>» Ng-precontinuous
Figure 2

Theorem 4.8. If f:(X,7) — (Y, p) is a Ng—precontinuous function then for each x € X

and each open set U in Y with f(X) €U, there exists a Ng—preopen set V in X such that
xeVandf(V) CU.

Proof. Let xe X and U be any open set in Y containing f(x). Put V =f~*(U). Since fis a
Ng—precontinuous then V is a Ng—preopen set in X such that xe V and f(V)cCU. [

The converse of the last theorem need not be true.

Example 4.9. Letf: (N, T) — (Y, p) be a function defined by

. (anE N-E6
fn) ‘F("]_[u n € E6

where

T={ON}[{En :ne Nandn>6}, En={n,n+1,n+2, ..}
Y={a, b} and p= {J, Y, {a}}. The function f is nota Ng—precontinuous, f~*({a}) =
N — E6 is not Ng—preopen set in N. On the other hand, for each n€ N and each open set

Uin Y containing f(n), the set V = {n} is a Ng—preopen set in N containing n and f(V
)< u.

The proof of the following lemma is similar for the proof of Theorem(4.2).

Lemma 4.10. A function f: (X,7) — (Y, p) of a topological space (X, 7 ) into a space
(Y, p) is N—precontinuous if and only if f ~t (F) is a N—preclosed set in X for every
closedsetFinY .

123



ON GENERALIZED N-PREOPEN SETS A. Saif and A. Qassem

Theorem 4.11. Let f: (X,7) — (Y, p) be a function of a T1/2—space (X, T ) into a space
(Y, p). Then the following are equivalent:

1. f is N—precontinuous.

2.f[CI* (A)] < CIY (f(A)) forall Ac X.

3. fis Ng—precontinuous.

Proof. 1 =>2: Let A be any subset of X. Then CIY (f(A)) is a closed setin Y . Since f is a

N-—precontinuous then by Lemma(4.10), f=1[ clY (f(A))] is a N—preclosed set in X. That
is,

CIY ¢F*[CIY (f(AND =7 [CIY (fA))].

Since f(A) = CIY (f(A)) then A =F~*[CIY (f(A))]. This implies,
CIy (A < CIy¢r*[CIY (f(A)D=F"*[CI" (f(A)].
Hence f[CI* (A)] < CIY (f(A)).
2= 3: Let H be any closed set in Y , that is, cl” (H) = H. Since f~*(H) < X. Then by
the hypothesis,
f¢CIY [F*(H)D < CI" [f(F~* (H)] < CIY (H) =H.

This implies, C1* [f~*(H)] < f~*(H). Hence CLX [f~*(H)] = f~*(H), that is, f~*(H)

is a N—preclosed set in X. Hence f~* (H) is a Ng—preclosed set in X. That is, f is a
Ng—precontinuous.
3=1: Since (X, 7 ) is a T1/2—space then by Theorem(4.4), f is N—precontinuous. []

Theorem 4.12. Let f: (X,7) — (Y, p) be a function of a T1/2—space (X, 7 ) into a space
(Y, p). Then the following are equivalent:

1. f is N—precontinuous.

2. CLX(f7*(B)) < f~*(CI" (B)) forall B CY.

3. fis Ng—precontinuous.

Proof. 1 = 2: Let B be any subset of Y . Then ol (B) isaclosed setinY . Since fis a
N—precontinuous then by Lemma(4.10), f~* [ClY (B)] is a N—preclosed set in X. That is,
CIX¢[CIY B)]=F*[CI" (B)].
Since B< CIY (B) then £~ (B) = f~*[CI" (B)]. This implies,
Cly (F7*®) c CI; ¢~ [CI” ®)h=F*[CI" (B)].
Hence CIX (f~*(B)) < f~*[CI" (B)].

2=> 3: Let H be any closed set in Y, that is, (o] M (H) = H. Since H Y . Then by the
hypothesis,

ClX (F*H)ZF2(CIY (H) = F*(H).
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This implies, CIX [f~(H)] <f~*(H). Hence CL* [f~*(H)] = F~*(H), that is, f~*(H)

is a N—preclosed set in X. Hence f~*(H) is a Ng—preclosed set in X. That is, f is a
Ng—precontinuous.
3 = 1: Since (X, 7)) is a T1/2—space then by Theorem(4.4), f is N—precontinuous. []

Theorem 4.13. Let f: (X,7) —> (Y, o) be a function of a T1/2—space (X, 7 ) into a space
(Y, p). Then the following are equivalent:
1. f is N—precontinuous.

2.7 (Int” (B)) < Int X[f~*(B)] forall BCY .
3. fis Ng—precontinuous.
Proof. 1=> 2: Let B be any subset of Y . Then Int" (B) isan opensetinY . Since fis a
N—precontinuous then f~* [ Int Y (B)] is a N—preopen set in X. That is,
Int *¢F=*[Int" (B)p=F"*[Int’ (B)].
Since Int' (B) < Bthenf~*[Int" (B)] < f~*(B). This implies,
FAINEY @)1= Inty ¢ Int” @)D < Int;y (F7(B)).
Hence f~*(Int" (B)) < Int [f~*(B)].
2= 3: Let UbeanyopensetinY, thatis, Int” (U) =U. Since UC Y . Then by the
hypothesis,
U= £ () < Inty [FHU))-
This implies, f~*(U) < Int *[f~*(U)]. Hence f~*(U) = Int X [f~* (U)], that is, f~*(V)

is a N—preopen set in X. Hence by Theorem(3.2), f~*(U) is a Ng—preopen set in X. That is,
fis a Ng—precontinuous.
3=1:Since (X, 7 ) is a T1/2—space then by Theorem(4.4), fis N—precontinuous. [

Theorem 4.14. If f:(X,7) — (Y, o) is a Ng—precontinuous function and A is an open

subspace of topological space (X,7 ) then the restriction function flA : (A, TA) —
(Y, p)of f on A is a Ng—precontinuous.

Proof. Let U be an open set in Y . since f is a Ng—precontinuous then f~*(U) is a
Ng—preopen set in X. Since A is an open in X then A is a Ng—preopen set in X.

Thenf~*(U) N A = (flA) - (U) is a Ng—preopen set in X. Then by Theorem(3.15),
((f1A) - (U) < Ais a Ng—preopen set in A. That is, fJA is a Ng—precontinuous. [J
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ABSTRACT

Objective; the aim of our study is to evaluate the functional outcome
of transfer flexor carpi ulnaris and palmaris longus for patients with
persistence radial nerve palsy by minimal tendon transfer technique.
Methods; The study included 10 patients 8 male and two female,
mean age 25 years, range from 20 to 30 years. They underwent
transfer of flexor carpi ulnaris (FCU) and palmaris longus (PL)
tendon for patient with persistence radial nerve palsy, the duration of
outcome of tendon transfer after radial nerve injury evaluated after
one year. Clinical evaluation include wrist joint range of movement
by Geniometry and compared with the contralateral normal side.
Results; The average ranges of wrist movements were as the follows:
the mean wrist flexion was 52°(range 46°-56°), the mean wrist
extension was 34°(range 30-38), radial deviation 18°(range 16°-20°)
and ulnar deviation 21° (range 18-23). The mean extension of the
fingers in wrist extension was 7°(range 5°-10°) and in wrist neutral
position was 12°(range 9°-16°). The mean abduction of the thumb
was 38°(range 35°-44°). In comparison to the measure of joints in the
contralateral normal hand, the final extension of the wrist was less,
but extension of the fingers and MCP joints was similar to that of the
normal hand. All of the patients in our study were able to extend their
fingers with the wrist in the neutral position. Thumb abduction and
extension was sufficient to deal with daily activities and, even, heavy
jobs in most of the patients. Postoperative follow up of the patients
was ranged (12—24) months. After 45 days, 80% of the patients were
able to do the normal non heavy daily work. In 20% of cases recovery
was not progressing satisfactorily at 5 weeks. These were referred to
physiotherapy for a planned exercise program, which the two patients
improved their movements.

Conclusion; The purpose of this study was to evaluate function of the
hand after transfer of the FCU to EDC and PL to EPL, with
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persistence high nerve injuries. The FCU & PL tendons transfer has some advantages over the other
techniques, short duration of operation time, no morbidity, improve range of motion of hand and less
surgical scares. It is a viable option to restore hand function and strength following radial nerve
injuries.

Keyword; Persistence Radial nerve palsy, FCU and PL tendon transfer, minimal technique.

INTRODUCTION

Patients with complete radial nerve palsy have great difficulty in picking up heavy large
objects, due to lack of extension of the wrist, fingers and thumb, so the second line
treatment of persistent radial nerve palsy is tendon transfer, which leads to acceptable
results in a majority of patients [1-3].

One of the earliest descriptions of tendon transfer for radial nerve palsy was by Franke,
in 1898, he transferred flexor carpi ulnaris tendon (FCU) to extensor digitorum communis
(EDC) through the interosseous membrane. In the same year,Capellen Transferred flexor
carpi radialis tendon (FCR) to extensor pollicis longus (EPL)[4].

In 1916, Sir Robert Jones added the pronator teres tendon (PT) transfer to extensor carpi
radialis longus (ECRL) or to extensor carpi radialis brevis (ECRB). Zachary in 1946,
reported that the flexor carpi radials muscle (FCR) should be preserved for wrist control
which is control the wrist in pronation and supination due to insertion in 3rd metacarpal [3-
12].

In 2002, Tubiana describe two basic methods of tendon transfer either use or not use the
flexor carpi ulnaris tendon (FCU), he advice to avoidance of radial deviation of wrist by
preserve the flexor carpi radialis longus [13-14]. Gousheh and Arasteh, performed tendon
transfer in a small number of patients with radial nerve injury, transferred the flexor carpi
ulnaris tendon (FCU) alone to extensor digitorum communis( EDC), an internal splint in
addition with repairing the radial nerve [5]. Over 50 variations of tendon transfer, the most
widely accepted combination is the triple transfer of pronator teres (PT) to extensor carpi
radialis brevis (ECRB), flexor carpi ulnaris tendon( FCU) to extensor digitorum communis
(EDC), and palmaris longus (PL) to the re-routed to extensor pollicis longus (EPL). This
technique used for many years, [8, 12, 6].

AIM OF WORK

The aim of our study to reports the outcome of transfer of the flexor carpi ulnaris tendon
(FCU) to extensor digitorum communis (EDC), and palmaris longus (PL) transfer to
extensor pollicis longus (EPL) in 10 patients with non-expected to recover radial nerve
function as the nerve had either been irreversibly damaged or had failed to recover after
nerve repair at least one year previously. It is minimal technique to restore wrist and finger
extension, also, extension and abduction of the thumb.

PATIENTS AND METHODS

All of our patients were suffering from complete loss of radial nerve function, and
complaining from dropped wrist and inability to extend the fingers and loss of extension
and abduction of thumb. The study included ten patients presented to Al-Wahda University
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Hospital in the period from October 2015 to April 2017.These patients was eight men and
two women with the average age of 25 (range 20 —30) years old. All patients suffering from
high radial nerve injury by humeral fracture, direct stab wounds, bullet or shell fragment
injuries or iatrogenic injury during fixation of humeral fractures.

Surgical Technique;

A longitudinal incision was made in the distal third of the flexor aspect of the forearm over
the flexor carpi ulnaris (FCU) muscle and tendon. The transfer flexor carpi ulnaris (FCU)
tendon was transected just proximal to the pisiform and freed up proximally under direct
vision. In most patients, we encountered a neurovascular pedicle from the main ulnar artery
and nerve entering the proximal part of the distal third of the muscle. This was sacrificed to
allow easier transfer of the tendon as the main neurovascular pedicle is located, more
proximally, about 6 cm from the flexor carpi ulnaris (FCU) origin from the medial
epicondyle. The muscle belly of flexor carpi ulnaris tendon (FCU) is long and usually
extends close to the insertion of tendon. To facilitate precise suturing at the transfer site and
a less bulky appearance, we usually excised 1 to 2 cm of the distal end of the muscle belly.
Through a transverse incision on the dorsum of the distal forearm, the tendons of extensor
digitorum communis (EDC), was exposed and any adhesions within their osseo-fibrous
tunnels released. To increase the pulling force of the transferred flexor carpi ulnaris tendon
(FCU), we often incised the proximal third of the extensor retinaculum. The flexor carpi
ulnaris (FCU) tendon was then passed under the superficial fascia and around the ulnar
border of the forearm to the dorsal incision. It is vital that the line of pull of the flexor carpi
ulnaris tendon (FCU) is as straight as possible from the medial epicondyle to the extensor
digitorum communis (EDC). With an assistant holding the wrist at 30° the
metacarpophalangeal joints at 20° and interphalangeal joints in full extension, the flexor
carpi ulnaris tendon (FCU) was passed through the extensor digitorum communis( EDC). It
was then sutured to extensor digitorum communis( EDC) ,with non-absorbable 3-0 prolene
sutures , then The distal end of the palmaris longus ( PL) was then passed through the
same subcutaneous tunnel to extensor pollicis longus (EIP) and sutured to it with the
thumb in full extension ( Fig 1&2&3).

i

Fig 1: preoperative case of radial palsy. Fig 2: preoperative case of radial palsy.
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Fig 3: intraoperative.

After transfer the tendon, tension was checked by passive movements of the wrist, using the
tenodesis effect. With the wrist in extension, the tension was set such that it was possible to
flex the fingers to within 2 cm of the palm. At the end of the operation, the wrist was
immobilized in 40° of extension, the MCP joints in 10° of hyperextension and the thumb in
maximum extension and abduction using a forearm splint. The proximal and distal
interphalangeal joints of the fingers were left free.

Postoperative Follow-up;

In all cases, an exercise program was started one day after operation with active flexion and
extension of the interphalangeal joints of the fingers every 3 hours. The splint was removed
on the 25th day postoperatively, it was particularly useful to instruct the patient to carry out
gentle synergic movements in a warm bath twice daily, we never used dynamic splints
postoperatively but in 20 % of cases when recovery was not progressing satisfactorily at 5
weeks, the patients were referred to physiotherapy for exercise treatmnt. All the patients
were examined every 4 weeks during the first six months and usually every six months
during the next two years. The ranges of wrist movement, extension of the MCP joints of
the middle finger and abduction and extension of the thumb were measured by geniometry
at each follow-up, and compared the results with normal side. The patient already asked
about their return or not to normal daily activities and work.

RESULTS

Period of postoperative follow-up was ranged (12-24) months. After 45days, 80 % of the
patients were able to do the normal non heavy daily work. In 20% of cases recovery was
not progressing satisfactorily at 5 weeks. These were referred to physiotherapy for planned
exercise program, which the two patients achieved the functional level we expected after 8
week (Table 1, 2&3).
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Table 1: Rang of motion of hand after six months.

Wrist joint Middle Finger ( MCP) Thumb
flexion|extension Radial | Ulnar flexion |extension| Finger® | Finger @ |Abduction
deviation| deviation
1 50° 32° 18° 24° 18° 7° 8° 15° 40°
2 | 530 | 35° 16° 23° 20° 8° 10° 9° 44°
3 48° 38° 19° 22° 20° 12° 50 16° 35°
4 1 a6 | 37° 17° 20° 18° | 10° 80 14° 36°
5 | 550 | 38° 16° 249 190 | 120 10° 159 42°
6 | 480 | 30° 16° 18° 17° | 110 9° 129 40°
7] 56° | 36° 17° 249 19° 9° 10° 10° 43°
8 50° 35° 20° 23° 18° 12° 8° 13° 39°
9 | 490 | 320 19° 22° 20° | 10° 10° 16° 40°
10 47° 38° 18° 24° 20° 11° 90 15° 41°
(1);Finger extension with wrist extension, (2); Finger extension with wrist in natural position
Table 2: Range of movements of normal side hand joints by Geniometer.
Wrist joint Middle Finger ( MCP) Thumb
extension| flexion Radial | Ulnar flexion|extension|Finger®| Finger® |Extension|Abduction
deviation|deviation
50° | 60° | 20° | 30° | 20° | 20° | 5>8° | >12° | 0-5° | >50°

(1);Finger extension with wrist extension, (2); Finger extension with wrist in natural position

Table 3: Range of movement in affected side.

Wrist Finger | Finger
. . extension extension|extension
Motion | Vst | Wrist | ™™ up | RD | with | with |, numb
flexsion|extension . . Abduction
extension wrist natural
finger extension| wrist
Range |46°-56°| 30°-38° | 5°-10° |18°-24°|16°-20°| 5°-10° | 9°-16° | 35°-44°
Mean | gho | 40 7° 21° | 18° 7° 120 40°
value
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Six months after surgery, the average ranges of wrist movements were as the follows:
the mean wrist flexion was 50°(range 46°-56°), the mean wrist extension was 34°(range
30°-389), radial deviation 18° (range 16°-20), and ulnar deviation 21°(range 18°-23°). The
mean extension of the fingers in wrist extension was 7° (range 5-10) and in wrist neutral
position was 12° (range 9°-16°).

The mean abduction of the thumb was 40° (range 35-44°) .Long-term follow up of the
patients showed no regression and none of the patients underwent additional related
surgical interventions.

In comparison to the measure of joints in the contralateral hand final extension of the
wrist was less, but extension of the fingers and MCP joints was similar to that of the normal
hand (Fig 4 &5). All of the patients in our study were able to extend their fingers with the
wrist in the neutral position. Thumb abduction and extension was sufficient to deal with
daily activities and, even, heavy jobs in most of the patients.

Fig 4: postoperative case Fig 5: postoperative case

DISCUSSION

Most authors believe that the tendon transfers not good outcomes in cases of radial nerve
palsy with irreversible damage or reconstruction failure (Kruft etal., 1997; Lowe et al.,
2002; Reid, 1988; Tsuge, 1980). Sunderland recommended carrying out tendon transfers if
radial nerve recovery did not occur within 1 year (Sunderland, 1991) [11]. At present, there
is continuing dispute as to the best is triple tendon transfers in patients with radial nerve
palsy [6, 7, 8].

Burkhalter believed that the greatest functional loss in the patient with radial nerve
injury is weakness in grip and recommended an early PT to ECRB transfer to eliminate the
need for an external splint (Burkhalter, 1974) [2]. Some other authors also support the use
of this tendon transfer and point out that this type of tendon transfer does not interfere with
recovery of the radial nerve (Omer, 1974) [9]. Thinking along the same lines and to obtain
better extension of the fingers and a better ability to grasp large objects, in our study we
performed the same tendons. This was intended as a substitute for a lively dynamic splint
during regeneration of the nerve after repair. Surprisingly, we observed quite acceptable
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functional results in the first weeks after removing the plaster splint and the patients were
able to do their routine works after 45 days, long before nerve regeneration could have
occurred with high nerve injuries. The results were comparable to the results of the standard
technique of transferring three tendons, which was our normal approach for permanent
radial nerve palsies at that time. This experience persuaded us to use the same technique in
patients with permanent, or irreparable, radial nerve injuries.

There is concern about loss of some functions in the hand and wrist after transfer of
three tendons. However some authors believe that a single flexor carpi ulnaris tendon
(FCU) cannot provide simultaneous wrist dorsiflexion and fingers extension (Brand, 1974)
[1]. Our experience has shown that transfer of flexor carpi ulnaris tendon (FCU) and
palmaris longus (PL) tendons provides good restoration of wrist and finger extension and
thumb abduction and extension without further transfers.

Presented two studies of patients by two different methods of triple tendon transfer. The
mean wrist extensions were reported in his series as 36° and 32° in his two groups and 34°
in our patients and the mean wrist flexion in his two groups were 13° and 38° and 52 in our
patients.

The means of thumb abduction in his two groups were 55° and 56° and 41° in our
patients. All the patients in our study were able to extend the fingers, not only in wrist
flexion, but also in the neutral wrist position and even when the wrist was in extension (Fig
6). Also they were able to flex their fingers to make a full fist. Although this technique
could be criticized for not providing enough power of thumb abduction, we have not
noticed major functional drawbacks in our patients. Probably if the median nerve is intact,
abductor pollicis brevis can provide strong enough abduction of the thumb to tackle routine
work.

Transfer of a flexor carpi ulnaris tendon (FCU) and palmaris longus( PL) has some
advantages, including simplicity, shorter operation time, less morbidity due to transfer of
two tendon, and, not least, less surgical scars, which is important in some patients,
particularly women. In respect of the use of two tendon instead of three, this may have
particular value in war victims, such as many of our patients, who often do not have single
injuries to the limb. In addition, the most advantage of our study, we can performed our
minimal transfer of flexor carpi ulnaris tendon (FCU) and palmaris longus (PL) early at
the same time with radial nerve repair.

Table 5: Return of patients to work.

Return to job without difficulty 70%
Return to job with difficulty 20%
Not return 10%

There is only one important contraindication to use of this technique, if the flexor carpi
ulnaris tendon (FCU) tendon was not sufficiently strong, we added the PT transfer to ECRB
for restoration of wrist extension. This situation had been encountered in some patients with
brachial plexus injury, simultaneous injury to the radial and ulnar nerves in the arm, cubital
tunnel syndrome and partial damage to the flexor carpi ulnaris tendon (FCU) muscle itself.

In our study we did not measure the power of the grip because lack of equipment.
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Though surly this is limitation of the study, it may be consideration that the power grip
different among the individuals and even between the two hands in the same individual, so
the grip is not a good parameter for comparison.

CONCLUSION

The purpose of this study was to evaluate function of the hand after transfer of the FCU to
EDC and PL to EPL, with persistence high nerve injuries. The FCU & PL tendons transfer
has some advantages over the other techniques, short duration of operation time, no
morbidity, improve range of motion of hand and less surgical scares. It is a viable option to
restore hand function and strength following radial nerve injuries.
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Unfitting construction practicing in individual buildings:
Lack of Technical Standards and Architectural defects:
Reasons and act for improvement

Ahmed Galeb

Faculty of Architecture, Sana'a University, Republic of Yemen

Abstract

Yemen has developed widely in the construction of buildings like the rest of the world, but the
process of conducting is still suffering a lot of unfitting construction practicing and encroachments, in
addition it has some flaws and various operational disadvantages which affect it negatively upon
several aspects four of the most important are: architectural, construction, economically and
environmentally. Actually In real life and widely prevailed in Yemen, a very large percentage of
“houses of the individuals " buildings are conducted improvisational and very far from the standards
and criteria to be followed in the implementation of buildings in correct operational steps. This study
aim to show identify the missing link between the theoretical bases for construction and the actual
implementation methods and highlighted defects based on this wrong method adopted in Yemen
recently. In addition it shows the far distance it is from standards and wrong usage of materials in the
construction of buildings. An incorrect construction method described. Finally, the research
concluded the shortcoming, and suggests scientific steps to improve construction performance in
order to avoid the current defects in the future.

Keywords: Standards or Criteria — Construction unfitting— Actual Practice — Lack of Technical
understanding.
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Evaluation of Environmental Impact
on Ameria Dam in Taiz — Yemen

Ahmed M. Fadhel AL- Gunaid

1: Civil Engineering Department, Faculty of Engineering, Thamar University, Thamar, Yemen.
2: Civil Engineering Department, Faculty of Engineering and information technology,
Al Saceda University, Thamar, Yemen,
Email: shamhan200@gmail.com

Abstract

Most Of construction Dams in Yemen suffered of environmental impact, Ameria dam in Taiz —
Yemen, is one of these dams who is suffered of those environmental impact, the results of this
research discussed and showing all f types of environmental impacts which influence on the human,
animal and international resources. The Maine reason for all of these is pollution of water.
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Ec | MS/CM 0.99

PH - 8.2
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HCO3 CMO/L 3.3
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SAR - 10.94
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Parameter | UNITS VALUE WHO LIMITS VALUE
Ec Mg/L 4300 2000
PH Mg/L 7 6.5-8.5
Na Mg/L 644 400
K Mg/L 6.63 54
Ca Mg/L 144.72 75
Mg Mg/L 116.64 50
Hco3 Mg/L 695.4 400
Cl Mg/L 623.4 250
So4 Mg/L 672.0 400
SAR Mg/L 10 <10

@) s a5 ddliae HL1 A e WA A3 (3) A8 ) ol die Jula (5)d 93

PARAMETER WELLS NO. LIMIT

NO 1 NO 2 NO 3
Electrical conductivity (EC)uS/cm 5362(1) | 6225(1) | 5959(1) 2000
PH 7.1(1) 7.12(1) 7.35(1) 6.5-8.5
Total dissolved solids mg/I 3485(1) | 4046(1) | 3873(1) 1000
Total hardness CaCo3 1180(1) | 3020(1) | 2900(1) 500
Chloride mg/1 975(1) 255(1) 613(1) 250
Sulphate mg/l 2100(2) 400
Nitrate mg/1 133(1) 158(1) 162(1) 50
Ammonia mg/l 0.76(1) 3.1(1) 2.8(1)
Iron mg/I 0.3(1) 0.3
Silica mg/l >70(2)
Fluoride mg/1 2(2) 1.5
Total Coli forms bacteria(no/100 ml) Nil(2) Nil
Fecal Coli forms bacteria(no/100 ml ) Nil(2) Nil
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Parameter VALUE WHO LIMITS VALUE
Electrical conductivity (EC)uS/cm 4840 2000
HCO3 164.7 7.5
Clerical oxygen demand (COD)mg/1 142

Biochemical oxygen demand (BOD)mg/1 in 5 days 42 10
Total dissolved solids mg/1 3500 1000
Total suspended solids mg/1 140 250
Total hardness CaCo3 1120 500
Chloride mg/1 950 250
Sulphate mg/I 1700 400
Nitrate mg/I 40 50
Ammonia mg/l 13.5(.5) 1.25
Iron mg/l 0.3 0.3
Silica mg/l >80)

Fluoride mg/1 4 1.5
Total Coli forms bacteria(no/100 ml) S5*10M5 Nil
Fecal Coli forms bacteria(no/100 ml ) 1.5*%10"6 Nil
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The hanging figuration elements on the facades of the
residential buildings in Sana'a (Analytical study)

Ali Saleh Al-Gahzali

Department of Architecture, University of Dhamar, Republic of Yemen.

Abstract

The traditional architecture of Sana'a has achieved a great deal of prosperity as a result of the
transfer of experience through successive generations, which has developed as a result of the
practical application of a series of past experiences over the years. This architecture is not specified to
a particular generation, as there appeared homogenous buildings that carry common pattern confirms
the innovative effort of the collective work far from the absolute individuality that lacks the full
vision, the traditional architecture of Sana'a is the product of the interferences of individual thought
and collective memory.

In order for the present architecture to be a product of the past and form a bridge to the future
architecture, it is necessary to link the old and the new, and to open new horizons to read the past with
contemporary vision. What is happening today in contemporary architecture confirms the absolute
individuality in decision-making through appearance of heterogeneous buildings, that are not
combined by a common pattern. This has been clearly demonstrated on the facades of contemporary
buildings when dealing with traditional heritage and in particular the hanging figuration elements (the
problem).

Therefore, this research aims at studying the traditional figuration elements that are hanged in a
scientific and planned way, and then study the current state of the hanging figuration elements on the
facades of contemporary buildings. The final outcome of the design process is to illustrate the
negatives that emerged by observing the evolution and change due to the surface dealing with the
traditional elements of figuration (the target). To achieve this goal, the research was divided into
three main components that were organized to achieve its goal. The first component of research (the
theoretical framework) was devoted to explain the research problem with some examples, while the
second component (the field study) was devoted to study the elements of the traditional figuration to
provide adequate information about them that enable the use of the required form during the
designing of the interfaces of contemporary buildings in order to achieve the cultural communication,
and therefore benefit from when the analytical study of the current situation. The third and final
component (the analytical study) was devoted to analyze the current status of the hanging figuration
elements that appeared on the facades of the contemporary buildings, to explain how these elements
became and how they were dealt with, reviewing the defects and problems that emerged, On the
fagades of contemporary residential buildings in Sana'a as the final outcome of the design process.
Therefore, the research is a new scientific addition to previous studies that have tackled the subject of
cultural communication and preservation of local identity in figuration.

37



Sl e (odas A ) plaiuay sl 40) clgaly o Allaal) LSS yualial)

(2l il olaimy Al A Agal 5 (8 Aadiiosall LS jealiall it 3 a0, Gl

Ol el L glas 3385 a ¥ Gkl e

r —

o

i ——
LA (R - D
J_'_ A e

7\
&l -

CLL]
[\V/i]
| -

=

= ITwrnTd
| U'_“‘ | M

- A——

ST
A
S

36



15-37 (7)B 2017 ¢ dslaill g Agnyaal) o glall jlad daaly dlaa

19502 ey — 198134 232l slaia

39 m chsiad) i spanl ) Basl Ly (22001 — 2000) cAoaiil s skt 5155 [20]

" Saiall Sl ) &e\}sa_géuzg\‘)ﬁ " Siall Suall dgal g 8 JSE e ¢ (22002)¢ il e jalla 5 [2]]
celaiia s‘)ﬁd\j&g&\@#—eb ) OO eyl A8LEN 5 gai &_IUSﬂ(]9)uJ‘5_ﬂ\ slatia (ya e ¢ 483 ) 5
11 sa¢ 5812 - 5aian29

ol 5all 3K je Ay Sl o Al Adlaiiall ) geaill g Ogll L elill 3ale) 5 ane il AlSGa (51988) .2l Y [22]
269 = ¢ s - il o3 3320 elatia | el Eisaddl

&_:};.sn} &;IL&‘)JS\ )S)A ¢ :\:uA.\ &_:\.m‘).ddu ¢ 3_3414_;.4}‘ EJLQ:J‘ uﬂw‘ Vus!\ Ca il g ((:1989) Lol ds.\h B [23]
205 U ¢ poole — il ¢ 35 2l celaiia ¢ el

" it Sl il Al bl 5013 ieall il Tl 3 JSAN e <(:2002)¢ s A e ALk 2 [24]
celaiia c)gﬂd\}&bgm\:\:ﬁd;—eb u;u_u\ IR diayl) A8lE) 5 gat &_:USH(19)‘;}JS\ slatia (ya e ¢ 48N 3 ) 5
19 U= 581 2 - 5?9

slaiia Aaa" dplaiiall dial) 3 jleal) 51 kel Zallaad) 4y jlenall asdll 5 (ailadl) o 5 o sn ¢ )l ae « jalka 2 [25]
3 oa eyl ¢ (Alla A ) dapadl)

60 U ¢ u b« g;‘J’J\ elbd\ Jgza ¢ Ap e Ada Hlus elaia ¢ 483 55 Call 6((;1987) ¢ Cuae @l g ¢J g [26]
.61

" Saiall Sl Sl dgal o Allas s;\‘Jé " Slaiall el dgal g 8 JSEN Sae ¢(32002)¢ i e jalh 3 [27]
celaiia ‘):\;:\A\,qlﬂ\@q;feb ) IO diayl) A8 B gai L_\USﬂ(IQ)@jﬂ\ slaiia (pa e ¢ A3lEH) 3 ) 5
12 G 581 2 - a9

c(€1987) 3 lall daals ¢ daigll 4K ¢ Ay Hlanal) dusaigll e.mﬁb‘)_,.ﬁm e rinale Al ‘?ﬂA sg’A\_uAn 2 [28]

980 A€l e gasndl
‘(("‘1987) 3o lall daala ¢ il 4K ¢ Ay lanal) gl ru;s 3 gdia pe yriwaledllag c_(‘;ﬂ; “;AL}.A\ 2 [29]
08 s il e gandl

35



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

AnluY) A aglail) ) ja 8 (50 dee IIA e (AEN Gy sally Blaill 5 olali¥) A & )5y Leaaina s
(SN gy sally ) 3ie W) 5 Ay jlcandl 4 ) painl) dpeal a3 ¢y 3

Alall @3 el il g 4l aaleall Al all <) el & ddaal) 5 laad) (e Agal 3 5 dgliad o) 50 (a3
JSLie mun gy cla sk s Lpagd (s (Sin Adaall 3 jlaally ppaadl Jaall (g S8l (55 5all 25530 lldg g gain sally
d}H‘@A}@%M\EJM\ JJJJB)A\:.A\EJM\

sBaudical) cilgald) 5-3

Ja) e  AEH MY Jae 5 o5 lamall  AE g ) gall Dl oy daigall 43l all 5 A jall Cilingdl g clalaiall — |
) ) g ezl Ayl peinl) Gaiadl A8l

Aaladl) 5 jlanlly Adigall A jadl Cilealad) 5 diadl) Cilaaladl 4 jlerall dunigll oLl — o

Aalaal) s jlaadly daigall Gyl 5 Adaall dpanigll 4y L) oS -

celaiiay a0 5l caall e adailaall dalall digl) — o

(g paall Taplaiill o LY 5 e LY 5 ) 55 — a

1)l 6-3

A50a . oub oAl allad) agae A e Aiae jle slaia (21987) ISl sl e [1]

() Al ¢ B ALl ¢ Ayl BT la ¢ Ay V1 L Jlia g Ledn i slaiua ¢(a1999)¢ adlud) due Al e cdlasll [2]
dlo=

Ay Dl po Al (a5 Alaal] als y Aapill elaiia (8 (5 jlerall S A1 (a1987). 3 gea Ll 2 slaall 5 [3]
155 G o bem iy 27 23ed) elaia ¢ el Esandl s bl ,all S e

axall i 6 8 pa ¢ Ay il slaia Aiad 48N Allead) sl 5l GLESI 33le) (22003) .2k e caall [4]
16 = s 19 puedll (1074

2602 02k (o) alladl agaa o je dAae e elaiia ¢ il jeal) madll ((21987) ¢ JSuls ¢ sy e [5]

«(p1987) ¢s_alall daala ¢ duigll A0S ¢ 4y jlanall Adig and 3 pdia e fnale Alu ) ¢ e aluall o [6]
230 ¢ b ymabaal) 5 jleall s il 5 jleall p olaiom Aipiay (Ssall 5 Sl de panall

Jsaal ((52002) 3 alall daala gl A0S ¢y jlanal) duvigl and ¢ 35800yt yrivale lu ) ¢ (puma oae a [7]
¢ g pmn alidy slaiia Tre 8 ol s (Sl 45 e Allat Al 5 ¢ sl el o) jendl & oo al) Jasil
TTo=a

6(31987) cb‘).é»u” Axala ¢ I«_..m@\ 3_\35 ¢ a_}JLAMM MA.\.@J\ e_us by gita H\A :dl_uu cﬁﬂ\; s@\_x_ml\ 2 [8]
A50=a 4Sul) de sandl)

239 (e ¢ 5253 304 22a) iy SH) (Ad yaal el\.c Al g A M) 3 jleall ‘(?2004) C S )8 e S [9]

e gl Al VLY 5 ) slid) e 855 (a1977) con¥ S il 5,380 clads [10]
.33 Ua sl c@);ﬂ\} il A gall lal) ¢ )l o ‘éb dan i ‘(a\gl..':d‘;{\

@J_}.ﬁm ¢ Agaal) glatia cAllA ¢ jac [11]
http://www.syrialine.com/songs/?url=http://www.yradio.gov.ye/songs/alsemah.htm

¢ EaalS drala e Gslailly sSsi gl Lgtiadad Al ApBlu) Aaall 53 ) a3 Sy (elaina ¢(a1987) a5l <lin S [12]
560m ¢ (55 edarall ¢ psaxill S Al

13602 Ll dadal) ¢ slainn ¢ o 55l 5 il Al Al ¢ L punln s Lginle Gl (21988) ¢ 2aalegs j3d 5 [13]

il 5l S e ey il 50 Ae Aliaall | puailly gl B oLl 33le) 5 aa 3 AlSEe (+1988) 2en) ) [14]
26902 . i - sl g 3322l slaia | Sl &l

Jsal ¢(22002) soalal dasla chunigh LIS Ay jlanall duudigl and ¢ 35800 e fiuale Al ¢ (me o2 o [15]
uac Q}A‘).‘.'AAeL.ufij;%%M&JM\JMLJ&@#@\JJ6 Lﬁﬂﬂ\&\u\ﬂ\@@)ﬂ\w\
.68

(el &gand) g bl Al S e giay Gl Al b sl elaioa A 3L (2 1988) .Junld (ulie gaxud) 3 [16]
.89 e ¢ ey — ).\)35\ 34 222l celriina

Ol — (S e 3l (Rall 8 el 3 jlee S AN Al CagHlall) Jigall Siny (51990) LB 2 a2 [17]
37 0m 115 232l sl lle Al

(el &gad) g bl Al S pe giay Gl ) Al () gl elaia Aae 3L (2 1988) .Junld (ulie el 5 [18]
90 Ue ¢ ey — ).\)ES\ 34 222l celriina

34



15-37 (7)B 2017 ¢ dslaill g Agnyaal) o glall jlad daaly dlaa

salalitiay) 3-3
Ao 8 ol axdy A wid N Bl Sl all S lpailiad 5 W jualing L8l dgal Sl d2la ()
Ge pnill Baa leilaa (G Jandy A L G jirie B2e el pualie Ledleals sha o Gl e
hias puad o) CAISE (4 525 40N S ) gy Allaliia) Anli) L) (A Lgaaia 5 Lty

25 Al el 1) 20t B (052 Ay s IS Apadiil) bl lad) CaBlall 8 ALl ualiall A lua ol
A8 5 Al 5 Aila sl )il (e 8 ey el y AL 5 ) gemy paliall Glli w55 S0 G (aleall W e
S Al areai vie aiiall ) aa el g Slal) Gulally aihiae el o QST Gy il
o el (58a3) dBalia daa K it Gl Lgiany e il y ALY jualiall ot ) WS clelualds
Slo slgu e alda QI3 Baal g 3 ) el SU Sl de ganal daa Al Slgal gl &G jedad cchlllaiall
Lty Apadall Ll elli S Gy Sl de ganal eleall (5 sial) o 5l aal sl el (g3l (5 sial
) oanliall JS A8la 5 jlee cilSs bl ) Loacing laas 55 L caas il

8 pealaall 1) cileals Lo el ) Alaall ALSEDN pualinl) Gl oy deaidall Ll Al pall < yelal

Claiall haa Chimaa ) seda e S IS (4l ddleal) dpdal) el juaie e 38 5l 1962 5 )5 6l ax
Ailaall ealiall LLCEN Cilly (ailadll glom Laadalls (Rudell ol 3 cdl pall 53l) diladl)
Ay yhal g Hlall 5 ) seall el Cnany i) JSl Gailiad g jualing alalY) a2l A siie 43 Hlay W) seda s
Sy Jleadl g AN 35 Al eall 5355 (Say ) gde Jlis S 3 LS diled) jealial) elli g Jalal
G e A Ll Lt o) 3388 palic ) ddleas Lbdas gealie (o Adlaall LSEN jualiall il ga
Gl 5 jlead) 8 ool Al duelealdl Ay )0 (e B ) al) Al 8 dillall G il S cde ) LSS
Aalaall LS pealiall 285 die &l ol 3l a sl 5 paall s daleall Al NS saaall o sall a3l &3 LS
Lol LS Ay pe JIEL L seda g daunall Lpowd paliall @l addf Lo a5 8 pealaal) 4] Cileals e
alial)l Sy il el ) Gl saaaldl o) sal) ailiad D0 gase dagi 48 A ) COLSE A e 4A
sn 5 Aalial) g Al Cogpal) e (380 55 Y A3lA 48yl b jealadl) i) cilgal s e (50)) Al 4L
Loadl s ol Ly o0 Laasdf L

L, selall @y Jayg cala e s ol adl W) o gliia JS8 Aabeal) LGN jualiall @i ) sela Ga a& il
Ol JSa gy daleal) ALSE paliall Heeds IR e 9 Canl) duia g8 S Ly i) YT Caala 35l
maliall A5 & pelad cdyaa (S5 Al A I lli (ST - gl Gl lal e QS - 5 jealaall 4] Cleal s e
Aleall LS Apadil) paliall ae adaadl Jaleil) dagi Goslhall (6 giwall (505 48 sie JISal daledl)
) Lpaibiady sl aae 5(35_L))

daledd) AL LalEd) il ladinl s Cadasi e (R il A8 Cile slaall dlagall Al jall <
o3 o LS Alaall 4y sell Ul cunsii Jus 3 68 pealaall el Clgal s delia die Cosllaall JSEIL (55_L)
clalall Llaind aaaill e sie Y 4l Cua saaall slalls Jall jeanll ae ol Loy g shaill ALE jualial)
Z\JJ\)AL»Y\ L'é:\sa:i}:\:i)w\ 3),)..&.43\ dwyﬁﬁbuﬁung\ &}J}d\ '5;\)3;_\# ~BJM\}$)§M\
Adlaiad) Juadl o

1cluagill 4-3
Lalell [ 5aY) (o 2nd Apulisl) 4l o Qs 0 pilian s Al gaal (o Gl g (g jlanall HEN 5 sl Al 0 )
Y Al sdad) bl a3 O b L ead (JiSE 3 laad) Apaddll e Lliad) 8 Gl e 4l W daa
MxieY) Ay A shoall GASE Us ey sl 5 lian Jlge L3 il o lenall g sall dliay
Gigosall axdy Al jumla Y el Jitse Yy el (pmle ¥ G uala Y Ay 4yl sl b5 pua 5 (5 bl
lsn Lo g i) Jeliil Zaalall 55 geall 585 AL aed) ojlad s & Jasy (5 lias (533 (5 jlenal
ibhas i <Al O s

Gfialll G5 alall g dpane )l cilgall ¢ sbai allay (5 jlenall E Gy sall o Jaliall 4 e
8 lenll mual Ja caall juaell it dgal gal 43 (i geill o shais difigiy Ggsall o Blially Gadigall
A8 OVLed) (e Al Al ja DlaaSe 3 e Gl 5 ALl U USD (g0 6 3

L@.La..v‘) "é‘)‘g).»'aca cé‘)wu ‘;v\),cud\ ﬁmﬂ‘ r’.\L.\J ‘L")w\ HA‘:'AHU Galad A L_A‘Q Lu\}».a =25
W pme e il caaall siaslly snaal)l Slall re il csluly L alaial 5<8 oly el 3 leally

33



S Aia e (Alidal A ) plaiay Adsud) 40Y) clgal g o dilaal) L3N jualial)

(Gaalal) 45 (Aadal) Gyl )5 paalaall 5 jlead) b dubud) il jladl) (3-3) Jsta

3 paleall 5 laadl 8 Aol Cilu jlaall | (gl JSEI pualic

58S Al Ll Gl G pels | pnwwmess
Al Al ) Banaa eliy ol ge pladiulyy | TYERERDT
abliey daaall A1 daludl | Ssm=mes
Sl (2 shundl) i =1 g 0 gial | ST

dpbad )8, dagiill g ¢ Lgle 48 )85
eyl COLSE A e ddla

Dol oLl Tl AT A @
Al o o e ¢ ddladl oLl
B[RS Py RIS pagge
A 5 Al s dpdall clibulll )
il iy Gl el adald)
slie o Apuddll Lol dleal ashs

L aallo 50 diiyg ¢ Uhal)

i ¢ ansie JSIL il sl
A JRall | dely) clad gl e
Ll A ) Gl (o3 5 Say

VAl A5 b dallad)

R RS T AR I Taves
b)‘,.\)a.a.'\al\ .ﬁéibuca.g..;\)]\ JJL
Lo leally sk

oan B Apiall el il
3 ga PHS:\.M a;,.\:u ‘ 3_)...4\.:.&!\ g.:l.m]‘
daph pe 33155 Y 52 gluey Suaa

Aglall Gl

sk Al Aserdl 33U geda
¢ @M Caaill Sall &y BMLl e
agh dpddll Lyl el )
2iall 5 32Uy ALaldll ddlual) 530
CApdall Gl a8 ge Jias A
Ue siiidly daeadl 330N 5k
Sy Sl ey sale alasiul
ol Lae Al lls plaalls 1,5
s € JKE Gyl elaal
Lol (paiall DA La gead

(A ) At Cala )
Aol yualial

32



15-37 (7)B 2017 ¢ 4giphil) g Lmphal) o glall jLad daala dlaa

(LL\;L\S\) (&\.\).&A&\ colaall J‘)..m) 3 palaall 3 jleall ‘_g Al b el (2-3) Joa

E)AL:LA!\ 3)\..«.“ ‘:g A:ULAJ\ Q\MJ‘AA]‘

o3l J<3l ol

aii s € JSA el
il sapa VT 8 jeal alasia)
¢ apadl skilly & peanll Sl o

-2l g5 38 i

Al Gudl A 8 paunll adg
B olatl dlel je gy Al gy
Aladlly Adledll ) saildl AL
Jidl s2a 8 paill) | il

(A a5

aa 3 ge aladiuly jaiall 240 o
astialy) alalia g yaall adalia (Jie
O V) e dadd olall y y (g ya el
leall o 53 yaiall 8 Laa ¢ 4lall

e Al S e e

olaall 250

Cadally LY aaaial
Lalill  jabll ol el e
il jehd ¢ Alleaalls Akl
@A Jll Cslladll g il ()50
a8l Aagis 8l Guall (g0 53 Sy

L)l s s dalla)

c el dl 330 e jaiall a8

Lo say . Addalall cled il Lle L
‘i’})}“"‘ éa J\; ).._\i_“ J.A\.’_"\]\ AS}J
4y aldY) ase g (5 lanal

A Ll 5 paall 5380 e uly | 22 .

Jaladll 4o ¢ A8 g0 ye JKAL;
o el Syl o ot
saliady alal¥) aae ey Lo g

AL il

ol
Cilanal)
el il

31




S e e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

(Calall), (&) _yal) 8380) 5 jualaall 5 lendl 3 L) s el (1-3) Jgia

3).4\:.4]\ 3)\.4:.“ (f LJLA\ &L&J\.A.A.“ Lﬁ.\.\hﬂ‘ m‘ J..AL\.::

Al LS L) adilh g uaiall i
PNRRGITE DU 0 IS
s mildia Ahdiuly paiall d2lua
Al aladiuly S 3Ly dusie
¢ Aglall b gda (A, dabiliie dpnpa
Gl A aiilay jeaiall a8 ollyg
Lyy oo Gl JSul dpapadl)
0093 2y Anls o I e (5l
o T2 e eliualy Jiaiall Ll el

" gﬁ)u‘ J:‘S“ﬂ\ CL'-‘-“ g;l‘: JLAA-“ 7

CAugine e JEIL juaiall ) sela 7y
iy gallady ALYl e dagm L
paiall  jelhd | ALSE  pawll| B
Gl ol o it dsily| B B

B EC I

e Ao SIS paill ek
3 paladll W) ey Clealy e
2053 bl o )50 ).M.J\ 28} Lo
il ) i oS Gilly Ly el

L Silgal sl

led i las € S jeaial) Al
Dseh A 5 jualaall bl Clgal
Y elaill L el sana 3l

Cam oo Ay N8 el

2 K Al 4 bl adg
Aagi G Ul Ay e S Y mnaa
Gaad )b A o jaiall asg
axe G ALEYL | il Jaad)
el Rl 8 il S0

b B Ay el o sy

28yl 530

v

&
h g

v
v

e

| naws

=

cilaal)
dalaadll paliall

30



15-37 (7)B 2017 ¢ 4giphil) g Lmphal) o glall jLad daala dlaa

1S e ALlS 3 ) pum gllac ) 5 Anual 55 ALl Jality o g Al lld 5 Aalam) A8 yday Allatl) A jall e jlad) o3
) clgals o ZUS jualial) @lli ¢k oSy Aileal) LN Al jualiad)l ae aaal) daadl Jalas
glhaiy paid ol Ll o ale S Aaall Jici Lgild elain Ane (& A Hall Jlae 5l 2 gaad dpilly Ll 3 jualeal)
zooAl ey (1-3) g8 Adliaall Lead) 5 b pualaall diadl) cleld pan Jidh Lail 5 e Ay pds 5l (ine
by ) a8l Jia llasl A jall clie 5 6 pualaad) Al o gl g siladl gLV b 455
(<)l 5 Y sail) salaall dpasty Aldaill dud jall s3a (aiddy elaiiay b jualeall 5 jlead) (o 2Ll ¢ LikasV)
e aliall clli & jels (oS s Lgae daall Jaall Jalad L8 daleal) LGN Zpaatll jualiall e el jha )

LS berall G sall (e g U 5 Jaal 53l (500 g 55 ALel Ay 5ol Glld g 65 pualeall 41 gl

(Gl AL il ) o ga (1-3) JS&

B J<y B)ALLAM Al :\:\.\JY\ Gilgal g ann ‘_g (3,_\.1).&«.“ ooluall AP s:\_é\)‘d\ 'SJAL\) Aalaall )m\_ud\ Q)@.k
Bomalaal bl Glgals el o jels i (axl) dpdall Cajli 0l dawillyy as 53 sama dlacl 8y daa
Al ane dain osthall (5 siaal) ()50 @ yeda 5 pualrall Jlial) Cilgals Ao dileadl jualiell @lli el xic
((3-3) ¢(2-3) «(1-3) > Ll lpailad,

sddidail) A Al gilis 2-3

DA ((3,L)) Abaall LS A i) palinl) ae daladill vie agdll (A ) uad @llin () dldall 4 all < yelil
558 Al iy ) Gald IS8 Sl Gl ale JS50 5 pualaall LY Cleals o LS iy Lebda g
4 sfie JEL W ) geda s dalaall jualiall A0S ol 5 (ailiadd) gluca dul ol cilie @ jekl 38 21962
b LRl g L a il s e Loy Jias Sl IS o e Jalaill o LS o pllaall (5 ginall (535
Aalaall colatidl) ) gels At (8 5 yalaall Y] Cleal s o Aalaall LG paliall donalld ey @) Jioll
Aalaal) Al oyl U Anilly Ll Jam AL 5 pualaal) 4031 Cilgal s Ao (Aaopdiall 5 olaall 3 yue 5 4 jall 334L5)
Opdiall 43l V) bl Cpaiall 8 casy S 5 jealaall 4V Gilgals o sam W) seds daus Glb (4l
8 Lyl Tl 3l Lae 2l 5 8 ) ) 5 ARSI JE5 (o yay I3 5 el slay (o3 dally 338U o af (pppnialal)
3L sela (ool By ola glay (5 aall 5 3L (e gl il Al (AS)) Addaal) dpdal) Gola Ll ) el
Aaldl) Adlosall 50 dagis Ailead) dpadal) oyl liia) ) caie W gley 3 338U (e <) gl ) dsanall
5l o2 Y 285 Alaal) Lpndiall Coyla ) a8 e Jich il Alalill Ailouall olli s U slay 3 adl (p 5 3380
A hall dlli S Al el dpsle )l Alal die gl saan Jle dee G 03 S Gl i) e xie J 58
A JSAIL el e e bonS ARy ylay A 5 5 ket 5 el Jiad Ll V) Al ey e Iy Aplail
Omealdl) ol DA i ) 3 palaall 201 Clgal s o (4 Ailaall dppiall Golé ) el s
Aabeal) LS jealinll maen (g0 DA Gl b 05K Sine i ) 6 peabeal) el guen (i 4ile
Jua¥) (g sl Jaal i) g laiily 2S5 Lo o(4iS)) dilaall dpadall Ca )i ol Lo iy dalaall cladll o us
Juad G i) QYT Caala 3 jlcan JBai1 5 I ) 255 ) 82 siasal) ALadl Jlall ) geda Ml 5 dlaciall

29



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

(Salal) Agal gl 3 (4S) dnddl) G a5l o 5 (8-2) JSi

ML EE [}
e I

| IIEAAM—A—AM—A—AM

e [ ]

=g i i -igus
*,0 Y
‘,"
\
330821 Ca 1 Rty

P aaddass B =
VIRV Rratsi oo aiete

; y T

. . PRI

eI S S 2

) STEEASELERD

P e
x 17

R s

d - i y
! erastiaciar

PPN P PR T PR, Yo » & 75 3 e —
Aalall Gl e g JSi ehany Laa Silgal gl (e Ul Lgsa 5 g Al a1
Cracall g 3 gandl A1 4K AS o Loulisll cilgal

() Jalall Sl ol e ik 48 o (4ll) 23l Cajla ) (9-2) JS

2 (Aoldal) A pally G ) gaad) 1-3

LUl pealinll ae daledll 48y 5k @8l5 g geal Uidaad Al Allail) Al ol Gl G ) saall 12 (aiag
. alial) Gl il g Jgatill jalas dea ) A (e 63 palaall LY Cilgal s o & jels Ca g Adlaal) AL
8l a8y il yrinly b pealeall 20V Cileals o diledll LLCEN pualiall Jidad abi saall 1 b
dalaall ALY alall  juabiall Taaady g olamadl Gigysall pe Jalaill & (oS 2aadl glaiiay b jualeal)
3 oleal i (530 4 jra ) ALY @l e canti ) JSLEA 5 Gsaall (il pati) pa o) i) 5 Y il
) il Jalad 48y yha i 535 (5 lamall Sy ) sally Guldl) (3l (530 2385 SIS (o Apliil) 5 jlaally 3 pualadll
Al JlaYU 2l Jaall ol ) (sae 48 el i) LS 0l jualiel) ae Jaladll 3 Cuudigall (g
(g basd Jual 52

28



15-37 (7)B 2017 ¢ dghyaill g dmydal) o glall jlad daals ddaa

/
- Casall g3 seadl Al AS s Clgad sl oy il Cleal 1) e W 55505 Ll s s daadaldl 4yl (7-2) JS&
(&=l

ol wl “f‘u,d\J\;;J\ds\;&m&c})}@ﬁlscgubq&u\ﬁ@uwJ\J;J\ds;@@sat_ﬁj.u\égﬁe:w
b B (Rpdal) sl Lo W 5 ey Leabalie 20a8 ¢ Jang s Gl sl dal S A dd Jal S (5S8
C)&dmum\wg;u@ibﬁu\)ﬁm;uﬂ\u,bwu\h“iaéjmbpum)ue\m\
caaiia ) Joasll As Cdesmmﬂ\u}LeMuu;wumuﬁj‘MJSLA\MM\‘:J\J}AJS\
GJLLAJ\MJ@L\.\S\J\M\@\&W@u&d)ﬂi&)ﬁ@#\%w\da&)cJ})AﬂMJM\MLuS\
d.u\}SA.L\u\)J‘SJM\ ‘JS.:.@J\ J\_\;é:;u}ml\ u&u}m&\ u“).l;j\k_\.u.ucl.c‘)n (g C‘)J.bd\ L_:}H\
(7-2) IS g LA s laia s A pdiall aas oy 2aaf (5 A

1 uddl) Bala aladialy (AdS)) Lpddld) Caé ) Ldis 5-3-2

R EG| U P (raatiall 5 jlaill e (B) o sall &l Lelis b Sagat s ndidd) ali )l dee oy
i g de jall dutigll JISEY) aead a5 (Lpaila s Ldgal 5) diall uja)ﬂ\d.«: oLl dpunia JISEY &5l
@m\}\éw@ﬂ\é\wluJb)ﬂd&ud}Jm(82) Sl Ll Ll o glie (S8
Ao ) e Alie A 5lS 4l £ sda ddasd s dalad) (ALl Jlaadl dSa e dpulall Gl Gt Sy el
A Sl Apdall ¢ dall e dpdall Gl i aas L ade gagee JSE Al sl Jal T
Aniall Cojla )l cu® ase il ¢ Al laadly Apdall o la )l 1l el dihia 8 (Gandl) Guad) sale plasial
Ok aundy §REN o3 (e JUael) olae (i ¥ s elld ‘@U-.ﬂ\ Dl Cs L 3 ppall 55830 £y
(9-2) s dpial) M gl

27



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

Apna ol Ll 3585 o) sl )5 s sl 8yt ity 35 )01 pualinl) (il 5 gl 5 o 5 (o2 5 S
s Jas oy @b ey g dlalad (3001 Adlaall pualiall Gl pas 5 gl 5 (e el (ia oLl JaSh5 5,0l e
CPEQVE EI U PR BB JUISERCIT WORE . JUPLIRUR S\l (SN VO P U S PR EEL PR OV IWRLS |
Ay daidll Lddll ) seal) o 530 a5 Sl laall Jalade 5 he (s AY) Agall s dalaall jualiall dgals e
ol sty Caall Gl haad by o(Osalll) aY) cldl gl e daly Caay Anddll g ool Ak
At LS .(6-2) J8& JLEA\J\ slue Cay patl (o glhaal) Juall Jee & Aalaall yaliall Chand d30lgs d5udaS (Ua;j\)
las s 5SS ) Adlie J85 Cam o(Qsalill) Ja¥) el gl sy oy dal 5l 4 il Aday) ) 45 gaS Lyl ()
salall A0S a5 il 5 633500 jualiall Ol jaa aila s dgal 5 o A jaall ciladil) vie anll lgasny e skl
ol 3ale aladiuly Jalall e dileall jualiall ala s dgal s S 25 ST OGS clulall Glawal y clgiy adayl )
maliall LI oY) Aida o A8al) 028 22T s (Lsalll) el slidl sl las (g Tl i) Glasal (Gaall)
(Uanll) uall 33l alasiuly & Al (e daledd) pualiall cliled s Cal ga sl s aaa iy 1 ppal s (35)l1) ddledl)

Alea JKEL Al all pealiall jledaY Al dallaas

7 ISt

AT\\‘I\'I‘\‘I{.'\'I\'I\'I\'IN\

=~

i

T
aDDDDDDDD

a(bw\ 2 yia 48] yall odﬂb) 35,0l paliall 28w 48y yh (6-2) J8é
(U_\;LJ\) ()AM\J\) Ol elall Ggha plaaiuly Jalall L?11_\.\3\ Jall e

PR Bale aladduly by ypdall L 4-3-2

Al A Jas @l aay ((aadidll 5 )ladll EBlaa (B) &l gall zola LelSln g W et s il piiall Jee o4
sl JSEall udall (g b psea Slan g maead ) w oAl g Ja Al sl 2 gy e IS dgal gl 8 Ll
A pdall Oy o e Gl dlag) g b e g all s ¢(Leala s Ligal 5) A0 A pdall ) paa dae
) S A peadll (el e e ) Al Jals o) sed) dan 5 4 sl aadiing

26



b jidg )k
il ) s
Aaledi )yl A

Adh Al o aally

"I XK I3 5 ALdal)

Tl il 4y gl

dhdhdh BY 3 s

= _palall gl a
Al sl
—4» i

15-37 (7)B 2017 ¢ dghyaill g dmydal) o glall jlad daals ddaa

5 Sabinl i By e

Daall alaidy (daleal)

o [ RSN

£l

- ~
S [ BRSNS

Y L) T
(Caaldll) aal) sale pladiuly ) jlaadl e (sbuall 3 a0 5 Al yall 3380) Aalaal) jualiall 245 43 )k (5-2) JS&

Jalall

25

1Y) Usall) e Ll gl aladiialy (slall 3 yaa (Adl yal) 338U Alleal) jualial) 3,435 2-3-2
b 3 Ll V) Al ALEY) ealiall S 53 8 A 4lis) sale (OaY) salll bl g ()5S G a2l
LY ISl e Jaai Y ddleal) jualiall oda 5 (sbsall 3 e 5 481 yall 3380) Jia 3 lall ualinll oLis) 5 casS 53
Cland alial) Gl 35 el o8 Al 3y LYY (gl e ilae Adlas diiidig pualic et L5 Jelal

YD sl il phaial Akise Appdd Aakad iy o5 Al (350L) Adled) jeslial) dai el Jd
Gl e el aay jlaall z ka5 L) bl (e S laadl Jals de 5 ) dall Al 585 Cumsy (Jalad)
oy el ay o(5,Ll1) daleal) jualiall ad ) Ao i 508 e 2SU 5 ALl laad) Jals de ) 3all daiall Jul S
&y ae 30kl dpdall Jal QU o aalaie JS8) aua g 4dia ¢ 558 e Bl A dlleddl jualiall 4
AN Ll yam elin el &by dileall jualiall dpia )i e olgiVI die 5 (JandU 4350 et g il G Clilia
Ons daladl Ll Jlaadl o &l 381 Jae 5 )5 3 g ¢(Osaldll) Sa¥l elill sl alaaiuly (Lasls s Wieal s)
Alaall jualiall O jan BY 3 ey ol i) 4688 abal) SLlis 4pds 44 sk ddleall jualiall o jaa ils



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

(a_x;l_ﬂ\) (aS1)) Zyal) Ju N (4- 2) Jeé

oaal) Bl aladindy (obeall 3 pna (Ad) pal) 338U dllaall yualind) 1,4t 11-3-2
Slia u\ﬁ c‘_fﬂ.uj\ J\JAJ‘JSJA‘_AQL@.\S,_V} ‘)AAJ\ sala ?\Mh (3.\5‘)&” 5331.1‘9 b\.mj\ J‘).\A) Aaleall ‘)»AL\:J\JJSJ.}J.\Q
UAM‘HL\:J\ m‘}}u\)h‘;\uk—u& L@J&u}@ﬁ}‘jummghﬂ\wmbﬂdjaJL&Auuau
G e me cola gl a1 58 55 Wi 5 LSl dae 5 L bl s oY) LI e
u&:ﬁ\ﬂ\ad&béﬁu C)BJ\‘_A\:UJJ\muﬂ\dﬁyz\.\mwd&cjc\}@\JJﬂ)mhﬂ\a&u\)h
an ) 4l L 48y Wl Legie JSI Auuldl) 2ida gl saaad (5315 dgal sl o Lond 5 dlee 58 olal) 3 50
B0k e e iy saa — il 58 e g aall LI laad) IS e olaall 3 gpe ol A8 sl 83 ilat oy 8
Jals S ey 5 5al) bl (65 o Blel e e cdle (g3 sae IS Ul laadl J20s e de 5 3 s 3
ead) sl sSU Cai e olgBY) S g oSl oIV D (55U Al ALl (g Sl ol 3 glaa S ol
&y a5k Apdial) Jul & e salaie (S5 a5 4add ¢ 558 e B oke (a5 Alledd) jualiall dpca i Jeny
lgigal ) daleadl jualiall BB Gl paadl ol by @l aey Jiud 435 )0 e dpddl) & o5l Ga il
A»su\_)m\..\d\u\)h@dbuﬂd}&u\‘é_ﬁu\J\Aﬂ\uﬂ.\tﬂ\#\d&a_)jﬁca61.@..\4:«1.@—'3-\‘2“6_"\;(@.\1.;}
Sel e e (5-2) J8 7 Al il pualiall Gl yan BY 331 gias ol il A il aulea) bl 4udi 36 jlay
LeS ) JaY dpea guadll jigis ol sell A8 ya rani 3yt colaidy Aileall jualiall o joa aila g dgal 5 g
:\.\Jaaue.ujsu\ﬁ\.umu}u&_u;é\taeaym&})se\mhw\).a\.ﬂd\u\)&;meu} dalall
o‘)‘)u\)mbﬂ‘u}mw&\)n\}suhj\uﬂ\ Mwecu\uﬂ\wmhtﬂbw\&‘j)ﬂ\
u\_)l_; A_..\B.UJ t_\:\s_).a JJC__)U:A‘)“ cl....m A_Q.L).a.a.ﬁ t_leLmj\ d,yd\d.oc bb\f&a(uaﬂ\) umaj\ 3la ?\A;.u.ub
iy o lanYl Gishon Gu ddad 25aS (Gaall) Guall 33l aladinl 2 (Letla s Liea) s)asledd) ualiall
cALA‘}AAA (ua;j\) waad) 3ala dALSJL\ 4.51&4\]\ _)m\_\zﬂ :\.:ﬂ;\ﬂ\ u\)ﬁﬂ\@&ﬁ.\)&&\uﬁ.&h\)ﬂ\ Ml

JanSU ALY S S a5 Al 53 e jiall sl aa) g

24



15-37 (7)B 2017 ¢ dghyaill g dmydal) o glall jlad daals ddaa

s obad) Y ppa 2-7-2-2

0.80 &= z 51 Wwmse 5 2 0.35 — 0.25 (Mo aall Sl jlasll S e (3)0) 4dlas 478 e 5 le
o 1.20 — 1.00 &lae g1 G )i e Aaleall Zadl) 138 ad ) 2y a0 1.20 -1.00 o el )l 2 1.00 —
«(2-2) J8d ¢ sl IKSJ;,}GA“SE‘):\M Cilatia (4.&.\.1\;_543@\_9) Aalaal) oliall 3 yie dsnial AEVEN o) jaall Jlaty
ALRYL Ll o sel) AS oy prans Ailiaay (anll Lpans (e Bacliie Al ¢ 5 8 e 3oke (A 4isa ) of LS
3 pee iid i O g il (g Lisnse Caplal ol Gl oy olgall 3 e s 3 Ao Ciallad s o 41 Y
Lis g olpall 2yl Aida ol (i jadl s Wy s Gosthaal) 2 LudY) Galed) Cadalladl) @l aadiius o dauill oL olyall
Alatl) dgal sl Biladl Ul A el A jall Agal sl b sliall 3 e a5 i U5 clay 55 alaall 5 Y sSLal
(Al el

Ay pdial) 3-7-2-2

Al 5 ekl alatiuly L3S 23 2 0.60 — 0.30 G sas U laadl IS Ge (35,4) ilae da3 e 5 e
oo Uale 2l oda @8y alhall Cuuny 5 S ol Adagia ol 5 pma 05S5 288 OAT L s (e L e 5 el sha
(3-2) JSi 2 1.20 — 1.00 Alas £ 1l dia

aa) (s s ole )l gle e A (a5l Allim) A gl 5l (8 peciall I3 i oy llall s
a5 Ak Al Gyl dam ) a3 b gl 1 by 6l ) JAde (55 A el g
Sl e ol 4y ) die dua sadl)

3 et —
i — [ s
= <,
=5 5
™ |
- . 1 13
] BN
=
{ 30 —
3
— —
T g
/% 1
e | l j LJ

e ad B - A { *
(Calill) Ay yiall (3-2) J8& (Sl elall 2 50 (2-2) JS (Calall) A8 jall 33805 (1-2) JS&
(AL Apddl) i 8 2-2-2
e 30 s Sl laall o salatie JS8 5,0 A88 ) dudd 16l e sole (aS)) dpdall Gayl )
Al s eadle alatiy Y] 82 ol Aed e an 12 — 10 Jlaias J33 il (e dgal s dudall G la )l
(4-2) J8& 32 ma Dl s o Al o dpwnia JIS3L ddall Gl deals B Aa A el Jae
slae (pe Agadall 381 Alan Apuiall Cajla ol sda (e ada gl (il s sl Llae dpdall Cola ) Cayeig
Jae ) AleaYl day i lalla Lealis) 5 dgal b e Jlaall (pe T e slica) 5 o puadl) Zadl (e Lelillai g jUadt)
Claill (358 53 jha by gaay Lal Apuddl) Cojla ) aagiy Jhl 8 Aad) ) mhand) 5 Al <daul) (ol
0SS Latie At (e SS) (38 i iy claa Lagazendl () slate (i (38 Jualie JS st il
A jlie colaidl) () 5<5 Ladie Loa gond cilaiidl)

23



A oa e

(Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

(Lol Al elaivms Al i) Agal 5 (b Aaatinaal) ALQH jualial) s (1-1) Jg2
(T Galall Jhil pualiall JIS1 Jga Jualdil) (10 3 34))

e

Y

(A

-

il

-

JulZil) palic

O

) e
Jaad

Sl cilatd
=Y

s ola% 5230

Ol Ol a8

s gl 5230
Ak 4,8

s gl 52308
Caatdy ol
Ay il

e AL

B a latd
anudl

AN el

i clas

A
(4dsw)

FETPATERER

ul;m.“ 2 e

33 ez
e (s
A Il
(A )

oy =

Calaiall

sl A a,a )

O O Il aa

Al L
O @]

2 SPESy

dSaell

o =

YR 0% TSP I T PRI

oy (e 3T5a (A-ISH) wl (f‘l"f,'“ JS"'G'“ :

22




15-37 (7)B 2017 ¢ dslaill g Agnyaal) o glall jlad daaly dlaa

Lailly o JS dgan 50 S g (i ¢ AR08 Alimy LeLST o) elrinm Aipae (8 A liil) dgal 513 (29) (5 jlandll
LS Cpul 81 s Al Ca a3l (o 35 Laaa Aadae JAY) 5 BBl SY) A0Lal) Clga I8 Ll 5 uaiill
co_pualic 54l Sa o il Jiay el dgal 536l J8 5, (20) A3y jall g daiadll dgal dll Hlaie Lgie 22l () sill
ealiall Gt s Candll o3 85 07 Auall (g lenall punti ) Jlaall ey Jlaiall Sl
Dlaadl JS (anm a5 Al jealindld ((1-1) dgsad) & e 2 LS AUl plaad) 8 Lea8 g o 2Ly Asil)
AdSa e pealie (5S8 SU sl JSe e (3IUU) Adlaall juslial) Ll S jualie oS5 Sl
9 Al jlaall JSa ) Al pealic ¢ 5SSl JSell ) Aliaall jualiall 1l 5

leie ) Calia) 85 clgal ol (5 padl J€a Gal e 3l 8 o S Gl colaiall Jia eladdl) -
izl e dagm 4 all lilea)  Jaes Talinn Tl claisl) el dbaiall 5 jleall 8 ¢ laall DAL
; 99 gzl 5o a5 Lo i

Ll AplEll AnSl) 4Y) Cleal 5 o deadiuall Alsll paliall i gy (1-1) Jgaad) J sl

Gl (ssie ool pu LLSEN palially A slaiiay Ll 5 kel G 2xs (1-1) Jgaad) Aasdlas
O ae s Lo 2piall ol Y Al de giiall oAl (s s o in ol (S i 5l LS
Aaganaill 3aa ol Lgrand (alid aolds Cld Bas) 5 4338 da IS A i) Cilgal ol delua 8 Craali jualiall elli S
Lol Al cilgad sl Allead) Aalill ae i (& agun g Tad) ) Jia il Adleal) ol pualiall o V)
7ol e T e il Lae candaldl o) 321555 L) ol 3al) ol Jlall 5 ¢ suall 8 sloaill fase Lgalasiind 5 A layy)
i o daleall Ll pualiall mes o (1-1) Jot e O Cuny LedlSiy diall gl ) &l )
axind () oSy dileal) alill palial) @l of g Laa ALY AUailly d83e o Led Gally dallan 5 duila g
Al (Jsmll 3 Aladl dua padl) K55 Jleall (0 a3 il 6 jualeal) 2] clgaly o sk
Adleal) A el G pualic Al ol Canll a3 (e (S ) sadll (apass

oalEil) ) Al clgal g o (3 ddleal) AL pualiad) oSG | saall 1-2

s el Al Aad) cleals o (5300) Adledl A0S pualiadl Al ) el 13 g
5 il s 6 pealaall Ll gl s A la vie osllaall JSAL Lgislh 5 (o (& 3 i 43S e slaal
Ge il Jaegnall 13 dlae) b a0 s Al all s e Sl sl b Lede SlY) (K4 S sac )
4.1.3.:]3.15\ 4.11\5...».\5\ )ahﬂ\_s 4alatiall u\JLAS.LuY\ C)H euﬁq..ﬂs.ﬂ\ u.w\.uj\ ST} c\sﬂ‘)!\ (“-’J 4_\::3}43\ u\j.ul\
(33,4)) Aslaal

2(3JUY) dblaal) palial) 2-2

91 g 5l s 5 ) il ) il aa asl) JSon e Fabea) LI nbiall G (S
1l o el ey A Gl a5 1 £ sl (Rl ) Fae) ol b i
( ‘)JQ)UALAAS\J‘-\AS\JSAAUJG(DJ‘)LJ)M.\&AHMIZZ
@MW:J)D&.}LA\LA@\}J;!M\JL@JMHJ} s@\_\.ﬁ\ )\A;J\ J<a L;.:: (c))\_ﬂ\)‘uh.d\ u\;.\sl\@
4.\;]\ U‘JJY‘ JAA ‘; @L&Jy‘ ‘;\.\AS‘ JSAA (s d;.l.i bY (o))\.ﬂ\) Al all clasall cJA} ‘;11_\4]\ ‘)\.J;.“ JS.\A
Ll dllen pualic maadl Jaa oluls Wit lia 2ty 4l LS 4ilis) Casly daida s pualic Ll (5] cdtadl)
(Y Lgdiial (Say

148 jal) B8 1-1-2-2

1.00 = 0.80 (s b e 51 st 2 0.35 - 0,25 s bl laadl JSun o (53,0) dilae 438 0 5 e
‘_jlsuj‘elzo_lo()iém t\)ﬂ\:\_xmjus:\ﬁ&d\:\;.ﬂ\a& @J("LJ ?120—1000‘“%‘;&)\}(‘
u.m\_u M}@_d\ ua‘)zj ed;_\.u.u a‘).\m Calaia (\.G_\.u\;_j L@-}.@A\)) AP K_é\)d\ sl dacial A5V u\‘).laj‘
UAUSA.\LSJM d&d\.}uaa.ﬂ\tg_ma_\us aJ.::L\.\AA.\.\mt})Aus 5 le L@.\.\m)\ u\LASc(l Z)JSMA.\...A}.A;J\
il (il Sl e @)Ul Ay ) vie da sadl) yd

21



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

(il (il 5l dallall 5 Laall 5 (danall) il 5 laall oy 5al) s (3-1) S

LAoutEtl) AuCu ALl algal o Al Gadadl 4-1-1

@ anall a8l by dle dpapenail) ClBMa)) b Aliaiad) sl ¢ edae ¢ JSE] el oLl dgal ) ysiad
ELA JSa 6 dgalslly Ll s Al gl Aledd) Gibae ) 4 jleadd) JeeY) Gamny 8555 Loy ¢ dals
Leind (S dgal gls 1A Aida gl e ) 5all 43 oSl 4 jlenal) yualiall s JSH e g g lli 2l & o jlenal
A - 5 eeall Apaddl) o LS @D a3l b skl e g jlasll Cladinall 4 sell <L) danay
Lo slee il 385 Agilaiall sall s sl Cilgal 5 L sa 3 L3l JSEY) Gl o elaia b jlend — 4y jlexdll
Ae o " @) S e S (5 s 2D B8R ealiall s alaalls JIEYI sl b Jlealls Al
Sl s SSEY 5 Gl Lt o T pd Tas e e 3 Siaal) LS Ly s Jpna¥) (g jlanall Ui s dsall elaina
sAgatinl) As) 4 cilgal g B ALl jualial) 1-4-1-1

a5 e staall (oS3 S (555 ALK i sSad ¢ pamnal L (5K 4] laiall Sl sl dgal 0 5S
(e slaad JS Al g Ao 5 o oyl (S 48 58 015 4 Jlanall dgal 5l QSIS jualic DA (e s allSp madle
@9 Ay ) ) Al de g A8 A5 el dgal sl sualie aaads ¢l Al gl Cleliadl
il Lol Cela ¢ 283305 28 3 )5 A lane ealic s JIS ¢ el Cilgal s JSE 3 dllead) 4 jlenal) dadl
it el 0¥ 5 paadll an s e Jlaaldl 5 lenall i ol Lol JalS 4l 48dle (35 e 8 Allen
S 3 e G IS ) B g s et Latag ¢ i) il o e b ) panst gild Fue ) kgl

20



15-37 (7)B 2017 ¢ 4giphil) g Lmphal) o glall jLad daala dlaa

Aplitl] 5 jlaxl] ads] agdl] b -

sl 53 gl (o aaimall 2 a1 mmy @) o) JBA (e Lt 3 W) sda il slaina b Shall Jslad L 1
ol Al Al (815 et Al glaay 5 saall olli N 3a5all (B A ) gl Gl g8 ety Gleon Y s obas (g5 55
Laa céAﬂAJpj‘;ALuu\SQJJ}A\cAJALaﬂ\ O dua 6L§JLAM]‘ &JJ}A\ &Lﬂ\@%ﬁgﬁﬁj\;h\)dé“_
Lol g (53 il (5 sinuall e Lgans g laca s Lellaad 33818 403 joalic Jand 48 e Jle el )
il lgaly b il JSH Gallod plan s dealsll LS 6 gidl Sl Gandl L e
(2-1) J8dis paladll

(&L\AL\S\) Aaadetl) 3 jlaxll @E.u.“ ?@S\ ks 2-1) g8

(A sl Lpallad) g (Adaall) Apatiil) 3 jleald) ¢ g 3al) s -

D sh s (Sag ) sall adand) agdl) g A jall 8 slenlly eV Gl sl G gz el Qe e Ll 13 o 58
palic 583 gl pualic = 30 A (0 aall re wdll pead A glae Slall a8 ade 5 (gl e
il G Aaidia A0 58 i 8 Al 8 dallaall A0 pdall Sy 4l LS (3-1) JSE A s Al
cgalladl y (aall HUSYI il A glaeS laall w53 sl 5 allall

19



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

& einall A Adle o dala @l Sl heal) Lia 1S5 Lia pead s Ao sl i€l 5 AN 5 LY
Al o AliasV) dagm da Hlad)l @l jinad) e el ) elaiiay a5 jlead) Caca 5 (200 CE Q)
3 lee Cijekad ¢ ) seandl e o LSl pll (e S Ll 5 50 Gl a5 Y gad Aa) g Gl s oo Al
3 jlendly alalY) aae ol 35 i) Clalleall (e 40 3 jlee cJsnal 5 saa Ll (ud dalaall 2l (e Ay e
o Lot gl oy clellaad 3088 00088 jalic Jead 4 gda 3 alae e jsehs ) lpallad 5 dalal)
Lol sl (ailbad plua Ml deal sl S 6 gl o jualiall 438 aa Lgtlaulii s (53 8l (5 siusal)
B malaall 4 cileal s e

s Jsls ZUY sa0e (i dlagls sl s GlLlSa) sl Ylse sa0al Callulll s ol sall sl g
B e Ay ja aainall o EY U Lee Aasll CHLE 5 o) gall Lty culS ) D) 5 58l (a5 aia
gl Gy 8 Lgala gl Waaasd gl o ol 8 aad ol Al catlolSal g 4B 5 Ak ) Gy IS L) dlee
e Cuali auna s 3 ge Jea0 Aaii aainal) Claal SN Q¥ sl e i Pl Cungid
gl A el o3 By Ganl Lgaany ae Lgdl 53 aaad il bl ) el g elaiin daalall Jlea < 5
sl calaall ) ae 38055 Y Al L jealic 553 ) siual) 5 jleall ae V1 Al (s elaiiay 3 jaleal) 3 jlend) Lalaif
eLA:\Y\ eA’J Aa gl _)m\..u.n Bl L"_i_)g_lnﬂ Bala :‘\.m\_)d SELY s palic Jaad 5 yalza ‘5.11..\4 iclua ‘.;JJLM
Leida 5 5 Aol 5 jlanll (g B2EIY) (o (S5 Aae Al 3 25n 5 pad Ll 5 Al 5 jlanll (ailiad 5 pualing
e LA Al 8 dillad) 08 g e clgal s Jledl) zl S8 5 paladl) 3 lall (A msa IS5
Al e Ay e Sl Hseh sl lae elaal) sl Lol Wy il Ge s ool (s siall
Skl olad¥) Jiiad Sy iy Leraine (oo mnill 3 4y jliasl) Lgila sie aal dlaiiall 5 jleel) conit @l
sAalid e oty O peda Gl L G 3 palaall Anadl e t\,\-‘a}\ﬁ\ gk:_v s (ebd\)
A il 5 jlanlls lgi¥! i —
AL amy alial) ALY sy ISET 5 <l ylai (e Lpabia Lag saal) Ll 5 ol sall Jsan dais Ll s ela
solee bl o) Ll saaall Ll ol sall ) Dbty o asinall 280 Gany Jas Las 21962 ple 55l
sl Clalhiie pa (38055 Y Ll g Wl say adiil) 5 5leadl ()l 5y el shall clillia aa AL 3 juales
A o(1-1) J8é ol mllall ) dliay il Y 80 ) glue LS jualic (ol 8 5 Gllily L)) shai 5 3aaall
AKE 4 Sl Sl Leilal)

(Sl A pall 3 leally Jles¥) L (1-1) JS&

18



15-37 (7)B 2017 ¢ dslaill g Agnyaal) o glall jlad daaly dlaa

co s L gale (<G <y shai b jlenll () V) Aalil) <l 5 all s pad i) 5 il (p AdliSe Ol iy Alpaall O pa
21962 5555 ol 22y s Jlall (815 AR ) guanll je o 3y il Lgailday dading culls
1Y) 5 Juaal g1 (s Asilaiual) 3 jlanl) 3-1-1
caeinall [ sha g A8 paat A AsluDU Ll Laal 535 ol sl (Y] acinall skt g Jual agd s 48 jaa O
Landd bl el Wil jaaads Lgiles 5 by 5 jlaad) alad a1 5 ,SIAN e (5 sing o 5V &) illa
Lt s alas (g peabaall Gpennadll Gle " 00 ol eyl ) @iz ) 8y O daddl y 5 palall JuaYl
Bl 50 Azl W ad ol 5 agilSlae ALY e (5 )5 il (o gl (815 bl Jlae (8 (eladl) Clalad) (g
8 lendl o Liukai 5 ) apaaill dga sall fsaliall (any aladiul () seadalivg 28 2 iS5 iaal) 4al8 )l 5 da) )
8 landl gl cAdlaiall Jua! (e de senal ALl (o jlal) (e Aludid #15 Aglaiiall 5 jleal) ydiady " sa0all
Ve ja Al ells cil€s Aaisall ) sandl e o dpelaa¥l s Al clllid) giad Sl zU) 4 Gaa IS
) 5 o) sall Jsin ol iy Shall @i Cladia o 4 aainall o) Laie calll  S&E LS e e
o BNV 5 Ay shall A jall amy La sad 5,08 Gl i Ghgan 1) 21962 555 ol axy Dialia by gy 5202a])
Las o il ol e S Caalll Gldars alal 4a o) Tea g 4ndi el Gl aa s Gy (il alld)
panl Lo & jels i) G V) A jeanl) SLal) 481 5a s skl dpaal (1 a2 il belaial s Labeail 5 Gl s
& sl ) U as il 5 Al 5 leall e et ) sl Lae e Laia V5 Al sl il slel e
b oalaaS Al iy Ay s jlenall gy sall L) A Y ALAS ALSE jealing sl G315 sl
ralie Jani s pualaa e & gls Lali ad Badae Tl guin 5l 3538 () 90 ALl 5 4853 Caneny SIS el JiSs
LS jualic Jaad 5 jealae e @ eds (580 Al ey s bandll sy sall Ay ai Y 53 5 siase LSS
Jua¥) o g oban) Jeal sill g Uil ) ool Laa (s lamall Eig ) sall qa oadandl Jalaill dagii 4n giia 4pulis
) il e oy e Anilaiiall 8 jleadl J 5l Al b ja 903 ) gean & g gall 128 A jal 5 cAdlaidl)
(1962 6,55 Jd o) oglitl) 5,340 [ -3-1-1
Ol e e Jida g sl S elaiia Gl Al 03 Aaaays Wb jlane (8 (uSali Gail) 3 las anll U5
syl 2nys ¢ DY) Jb Le Hsaae ) Alseal B e g lens glday Ledjlie i 28 e Lpadluy
Lpae el 13l calies L 1) (B sS asll) Uary) Canld) Jsiyy D 3y Ay jall 5 jlenl) Ly jalanal
Alladl 38y 8 L il (e CaOAY) Al Aalaall Waalie s dadl )l Led Jle sl e a3 ) 5ol 5y 8 claiua
g Y sl (35 38 seal ) Sall Cancayy (12 as )l ) seandl aglaity Lading J) 35 Y 3 Ll gl 5 ¢ DY)
Upbu‘ & B8 Ll ok (B on Ay ¢ Lealsa (B Bu 8 (68 ¢ Lo Ll elaiia 403 dane 34 e (B
OF LS 1 i) (e il quzmy Jaml adly sy Lgali jla i) Jesy ) Gallall 800 W jedaa b 30y jd
sl s gl Clealy L DA E Al JIKEY) el s deasl) elaiia b jlead A jlenal) A8IA) 5 jaaal) daad il
I (Sars o149 48 3 30 pealiall s alaa¥¥1 5 ISV Ja) 8 Jleadl s Alosdly i jlee i) 285 Lilainal)
alasl Al Lgaaing madle Coan )y Al Sl 45Y) Cilgal s o daail) plaiall 3 jlaall 3 j0aall dpaddll ¢
Ol Ly Adany agdy s elaieay Boail) 5 jleall AL pualiall oy ohat Sy clod Cand I Lgting
¥ c (s bmal) Joal i) 2S5 31 Ao sl 5k duelead) Ayl BlisYl ae dis 3 dis Ls sk
Ay sha 4 je ey Cela W 2 1962 3,55 ald s Jua) Lgaslha e dlailae 00 3 jlenl) culls 85 ddlaciall
P 1962 655 2 o) 6 paleal) § 4580 i -3-1-1
Y JPaY) a5 ol paalle Gl IS elatam Apaa s JSS (ol ¢ )i 8 Tola Tadanic 21962 5 5 il
M.\.MA]\ J‘}u‘ C)\A L.J‘ L_m.m\‘, @M\j@\ﬂ\ &u)ﬂ\ 45‘); Caatlas 4.\.\4.\3\ b)}\l\ ‘a\.ﬁda_\s (15) dﬂ\SdS.u.}
Lern 58 (e s pall 038 (g clalad¥) aaen (A () pend) dbaall Cas 2l 1 ’J‘M\Jﬁwb‘):}-}sc\ﬁ\e&e{j
Lgne lays (16) gy jall 5 jlandl ) 4a sill 5 ) paill g anill Hlesal) (8 e Bliall (s LS jlee dalail i
sy Al g @bl Jia Aiaall 3 jleall 8 3aaa Sl calia ~liasy) \AA s OB Al e s ;LM
Loa chides Ao S cilal s duasSa ey alaa s ciliie sae 20t 5 LS (1) &) jlad) 5 oSl Laisad)
2y plaiia dipae Cills A5 (08) 3apall Clal sall (3 ka (e 480k Leie 3ae ¢ Jal day 5 5 Aaall a5 8 aalus
) allaall 49y ¢ aaall ol iy (Y Sl peall sl Cus e il g Guasll e ISH a5 5
25 gl ol gm Aol (s Auiaddl 3 jlaadl e o pe 5 aaally CuianIS saaall o gall JLAa) 5 Al sded dudy
Al Jsn dala allall ela i calide 8 b 5l Leana 2l 3o A Al al) @ iy Jgacl) @lld a5l 5 (19)
L) V) a3l sk g 430 prie Jase s aaadl lall Gl Cuuke ) A gl S S5 el Lgia 5 CllEl)

17



S Aia e (Colidal A ) plaiuay Adsud) 40Y) clgal g Ao Adlaal) ALCEN paliad)

Al

473.\;\2“ QLP\J‘_AQ LAJ}@.L ‘_AS\ Aaaladll a:mghﬂ\ dm‘ ).;4\_15 CAS_).;AL:_A]\ }SJLAaj\ QAM\ Calestll L;.Ji
e Clee S Lih gy dga o LS Ldlan Ll Laa oo slhaall G siusall (535 4 s JEL 3 yealadl)
o anlia ye IS5 (5 lenal) g pall 435 (B paall Jaall 3k e Lo iy 5 985 (g AT g e Lelal

5 _palaal)l nY) Cileal

chagl

Lt 55 (ga (R A Lgie S e glal) b 51 oagias pale sl Al Apainl) AL ualial) il )
S Al sae b il g jboaa) Jaal il iail 5 jeabeall lall Clgal s A8 lia die o glhal) JSa1L
idenl il U 5 pualaall 21 Clealy o dilaall LS pualiall Gal 1 aua gl Al 3 vie Ll aliiny)
o eabndl Jalal) dagii )y sl alhe deay DA e Lo el Sl CHldadl o il asanadl)

Al Zadal) Sl jualic

i)

ALl jualinll agd 3 5 LalSE caranaill Al il (p 5 Lgnailind 5 ALK jualiall agh (g 48 2D 20 58
0505 Adpmn ) CulS Lpailiad § pualiall Gl agd J8 LS5 s apenaill ALl il culS Lpailas
(sthaall (5 sl

Al &1y caghl i el Glas e Jida tas 50l O ol 5 ealaadl 20 Cilgal s o Al jualiall 5ol
Ab e JISEL jealiall elli c jelad daa (S5 a1 4 )

Ailiial) 3 jland) & Jada 1 gY) gl 1-1

rplaiaa Al (8 Apiy )1 4l 1-1-1

S e 3 (1) aem) (I adl (3 7 55 0l () g Lebeal 0L W allall (g2 381 (10 Apa slaiia
D (Glana) G&Al) Jual) 8 in elaiia and (b A 2l 5 5all G gia Ailaiay ) seaiiiall Cilalll clade g g
Leansl 25 um Gl 535 Lo el aniy Jl5 S (el bl 2ge (3070 A ) g b slaiom Lgtensi Ll
Ol LS salall o LS Tl 5 ) Jlatiuly (sniia / oa) auly clldl 138 juae ) ages ) i giil) b
e S gyl o led o)xie W) ooy Al 5 jagal) el Aaall i (0 ) AalS Lol i) Jaddly 48 5 el
Siny (3 5 (0 ol s Il G e G ) (b 0 1T () A J1 1 s Ll elaiia i LS @)
in Wsma JO1 aal JI5Y 5 claliy 48 S G5 (g meall S G O i 5 H12eglS el iy 5all e S
G5 A Al o (e Aagaill glaias G) (J11) and) 130 358l (8 )y Ll Lpaniill 028 2S5 Laa sl
sl Clgaly o Juaally A 755 ciial Jlly Gay @l L jlee Cla jiay yualic aiia 8 Ll
D Aagall g )l sa (A s Axpadl Apa) 3N

s platiay i) Al lista 2-1-1

ol 5 adiinse Tk g o i caia Jaads Cavay dhldl daall Epaall ) peatll lalai (uSlay ¢lain Ayae aghass
Sl Lt Aiay 5055 3 ysral) 5 50 elaiia gl sl Of Gl (s & s e 6 AY) £ 2l die g jiE
50 bhie Migd A G a2 )l e (S5 ¢ aglion () dsmasl) Ge i) S 2 Jah Al S (g2 - sidal
Gaad) 3l ) a1 B 0l Led (5055 A sl Ay s Ay (gl L 8 Aa e 5 4 guae Aprnda g daual 5 Ay
(Al yandl Aaaall) i) - Ayl sall - suall €6 jalic Bac (e e 5 sy anail) 130 () Sis ) Gl 0 1<
(Bl - Sall — (sall) elall 5 - alaall o aaladl - (Jassdl (5 yae) ALl - 5okl — (Aalll) ds yall -
ool eldll bl o3 JSE Cua ) peal) mpealll (8 plaiia dnoe 08 palic gaa) oA ol
GOAY) Agal gl Jhi Cus Sl de ganall AN dgal sl Gl ety aal s Jade Lol Sl de sanally
@ ledhie Ly celaiaV) Leilins Lo o5 Ll 4l jee 305 Lalill A0Sl e sanall Jiady ) @kl e
OSsall (ge Ao sana (o 5 ole sansll o3 (s ¢ slria Aie A bl o Sl Jiad Al jee Baa g delua
By O il Tans ) Shaall Ll sy Ty guse i g1, 138 (Jhay 5 (sl amsy £ Jn ila (I il

16



ISSN: 2073-0764 At g dmdal) pslall jlad daaly ddaa
© 2017 Thamar University 15-37 (7)B 2017

s laiiay A<l Al cilgaly Ao Adlaall ALCELY jualial)
(Aalalas 4l )

A3 la e

e Raals il A ey jlanall Fuatigl) and

ga=ila

&J}LKL_;J\ dailaidl Jual) e ol jual) Jals dagm a3V e TaS Tas slaioay Aonliill 5 jleall cualy
d.\;.\ S aJLAaJ‘aJA) M\f‘;cwu‘\_l‘)l;ﬂ\ww G’A}A\_é.ud\d.uu\m
Ll oo Tasms elaad) Jaall el 2 senall 355 e jidia alds Jans Auilaie i ) seds Jda (ne
5SI0 5 (gl <Al AN Byl g b elaiomy Al 3 Jt.uju ALK gy N )l Al
Cro Y 4l Jteed) 5 jlae () T a5 il 5 jland 285 yuzlall 3 lae (555 Sin g Buelanl
osll Ganyla el 3 paalaa ¢ guay el o) 8 A0 dlaal Basaa (3L1 i85 canaall g a8l (s Jay 1)
daay Lgaaad ¥ dwilaie yue b seda Jalay ) sl Al 8 Aallaal) 20 jall 2S935 palaall 5 jlanl)
dny Ao s sl & sall pe Jalell i 5 yaabeall L) cilgal s e Ula @l yels 285 48 jiis
Lpall) ALl yusaliall Al 5o ) Can il 13 Caagy Gl (ASiall) Alaal) A0S jualinll (a suadl)
Joal sil) (38ail 5 paalaal) Sloadl cilgal gdelin 2ie Leie saliiud agia g ol o gluly Lalaall
FUS 5 yaalaall L) cilgal s e Alaall AL 5N saaliall cal ) gia gl il 2 5 (a5 banll
daladll dagis il g ) shaill jallae dea ) A (e lgle @ jeda (Al bl a5l apenaill dlaal el
b A5 ) Caall s a3 Cargll GlId guiatly (Caagll) Aalaall Al S yualic g adandl
Lu\uw\cju (wu\ )LLY\)QQ\UAJJ‘X\ ),;A\UM;"_W a&dmuum@)
L;:L\.d\u@\)mmmuﬂu\@h@k}aw@@\@m&\g_aLo).\z.d\ ).J‘u.\,.d\
Lal s, e sl Al Al jal) Jae 2o Lgia 5alia) Ul 5 ¢ sland) Jual il (Gaiatl 5 jualadll
) Al AL jasliall ) ) gl Jalatl Gl s (lalal) Al 5l 51 GO ) gl
tAL@.AA(J.ALM]‘{;—ILJ—\SJJ—\AL}L“L‘ﬂ_L \ﬂ@aﬂcbﬁw\MY\ui_@\}&u}#
bl A al pualiall jaiy ) sdai Jolas LA‘ AULLYL gt @ peda (Al JSLE 5 o spall (al o)
Alal ey Canll G Ay el Aland g S slaiomy b jealaall 1Sl 4d1 Cilgal 5 e diledl)
o dad) Ay sell e Jalaall g o jlaanll Joal 5ill & s sar Cacial il AL Ll jall sa0a A le
sl

el dilasal) A Hall cAulilaill Al all ualidll 5 jlaall -dsalidall cilalsl)

dadia

A sl L 2 1962 5 58l any L pemds il il (o paall plaimy B i) 5 jlanll Cuza o
Qiug & pealaadl Cleal sl oo jlal) Sl ealic delia die Ll Cunall ol s ¢ gan
d_y.a\ B _)}J;L@Jw:d&d\ Al gall 3 jleall gt asTig G gall (e B palzall ‘fl.mj\ 2
B L sias i3 pualaall Sl Jolad o 5l i) s A8 aaiaall cilalgial (uSad 4 )l
LY e lin g s e U85 (5 lenall g sall Bl 8 A (e dpadans A5y ylay (ST Leiy
oo e Y alaal A1 e Sl sde Ja S Al s G slu) Gl G aany (g B jualeall
Adleiall Jua) o s slaall Jual il







01- 13 (7)B 2017 ¢ Agipdaill g Lmydal) 2 glall jlad daaly dlaa

Future Vision for the Urban Development Strategy of
Otoma, Dhamar, Yemen

Ahmed Yafah

Architecture Department, Dhamar University, Republic of Yemen

Abstract

This research discusses the visions and perceptions of the urban development strategy in Otomah
directorate, Dhamar governate, Republic of Yemen based on studies, data, information and statistics
obtained either.

from relevant authorities or from the studies concerned with the aspects of the subject matter.

The research aims to develop basic features and outlines of future vision for the urban
development strategy of Otomah directorate by studying and analyzing all the activities and the
economic fundamentals this directorate enjoys. Furthermore, working to take the advantage of natural
and economic possibilities and constituents in order to achieve balance between population and
available resources to provide services to the community and upgrade to the existing ones taking into
account the protection of the natural environment and achieve ecological balance in the directorate.

The research methodology relied on studying and analyzing the economic activities such as
agriculture, tourism, environment diversity and animal wealth.

- Studying the most important problems that hinder the process of development through collecting
and analyzing data about the current situation in all governmental agencies and related
organizations.

- Studying the basic considerations of the establishment of urban communities.

- Studying the potentials and decide the necessary projects and the ways of funding, in addition to
the trends in urban development.

Key words: Sub District, District, development, urban development, strategy.
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