FOREWORD
Richard Tshombe – Country Director WCS-DRC

Most conservation investments in DRC - from Government, donors and partners such as WCS - have been dedicated to saving dense forests and forest species whereas DRC’s biological richness also include exceptional savannah ecosystems. Despite this imbalanced and somehow biased conservation priority, most conservationists, researchers and managers, including ICCN staff, recognize the value of the savanna ecosystems and the role it plays in maintaining DRC biodiversity across the country (e.g. savannas are the only place where zebra and giraffe occur) and its potential to generate tourism revenues.

With the exception of the Garamba National Park which is home to the world’s last surviving population of the northern white rhino (Ceratotherium simum cottoni) most if not all ICCN savanna protected areas have been neglected by the DRC Government for the last 30 years.  Upemba and Kundelungu, the “two forgotten National Parks” situated in the Katanga Province, are certainly the most important of them. Upemba National Park (10,000 km2) was created in 1939, 14 years after the Virunga National Park, the first National Park ever created in Africa. The Kundelungu National Park (2,200 km2) was created in 1970. Its dense network of rivers form several spectacular waterfalls of which the most impressive is the Lofoi falls (340m), Africa’s highest waterfall. 

Although that the Parks have been the subject of many scientific studies, little information is available on species abundance. Thus, the merit of Dr Hilde Vanleeuwe and her team is to provide scientific and reliable information on the current conservation status of these two exceptional National Parks.  

This report provides critical management information on humans; on sign abundance and distribution of animals as well as information on interactions between humans and wildlife.  The historical background provides interesting details on the abundant and diverse wildlife found in the two parks in the 19th century and the decline that follows years of mismanagement and wars. 

The report shows that at both sites, wildlife populations are low, especially at Kundelungu National Park. However, the solutions proposed by the authors are suggesting that the two Parks can recover. The authors are right to present the transboundary management of the greater Lufira Valley, situated between DRC and Zambia, as the key to this recovery. The protection of the greater Lufira Valley should take advantage of WCS experience in managing contiguous protected areas in the Albertine Rift. The authors are also right to remind all of us that effort to recover wildlife at both UNP and KNP will bear fruit only if institutional management challenges are also tackled.   

ABSTRACT
In the 19th century Katanga was an elephant (Loxodonta Africana) capital where Arabs from the East coast stocked on ivory. European expeditions of the late 19th century recount on the countless numbers of elephants, hippopotamus (Hippopotamus amphibius), black rhinoceros (Diceros bicornis), cape buffalo (Syncerus caffer) and other large fauna that they killed, and on the long caravans of ivory carriers they met in Katanga (Dr Paul Briart, 1890 – 1893). Upemba National Park or UNP was created in 1939. Between 1940 and 1970 wildlife dwindled to critical numbers as a result of poaching and the black rhino became extinct in the 1950’s. Wildlife revived in the 1970’s as a result of the removal of settlement from UNP. Kundelungu National Park or KNP was created in 1970. Wildlife was abundant throughout the 1980’s but then rapidly reduced again in the 1990’s and 2000’s as a result of economic and political instability and subsequent insecurity. 

UNP and KNP can easily be ranked amongst the top most compelling landscapes and Protected Areas (PAs) in Africa and they would be DRC’s most diverse PAs if restored to contain the wildlife that was present in the 1970’s and 1980’s. A systematic survey was conducted between Sep 15th and Oct 15th 2008 to establish what wildlife remains and the extent of damage inflicted over the past 2 decades, to help define conservation strategies. The survey combined aerial and foot surveys. 
For 3000km of flying over UNP and KNP, 1375 recordings were made of which 850 were observations of clustered human impact signs such as villages, fires and cultivation. Most human impact at UNP was found in the Northwest and along the fringes of the Park and at KNP impact was greatest in the South and along the fringes of the Park boundary. Animals observed included elephant, plains zebra (Equus burchelli bohmi), roan antilope (Hippotragus equinus), sable antilope (Hippotragus niger), bushbuck (Tragelaphus scriptus), southern reedbuck (Redunca arundinum), common duiker (Cephalophus grimmia), oribi (Ourebia ourebi), puku (Kobus vardonii), yellow baboons (Papio cynocephalus), bushpig (Potamochoerus larvatus), hippopotamus and side-striped jackals (Canis adustus), watlled cranes (Grus carunculatus) and a shoebill (Balaenicepts rex).
For 900km walked and surveyed at UNP , 4701 animal signs belonging to at least 33 species were recorded of which approximately 14% were direct observations. 380km were walked and surveyed at KNP and 1241 animal signs belonging to 20 species were recorded of which 6% were direct observations. The vast majority of direct and indirect animal signs belong to 5 species: common warthog (Phacochoerus africanus), bushpig, common duiker, southern reedbuck and yellow baboons. Wildlife populations at UNP were very low and at KNP shockingly low. In comparison to UNP, KNP had 5 times more settlement, 3 times more human tracks, 40 times more fires, half the number of poacher’s camps but 2 times more animal traps and carcasses. At UNP 43 people were encountered as well as 79 poaching camps and 47 fishing camps in the Lufira valley. Human sign abundance at UNP ranked 13th of 33 species and at KNP it ranked 1st of 20 species, representing by far the most common encountered species both on transects and between transects.
Neither the ground survey teams whom together covered some 1280km, nor the large carnivore (LC) team who scanned 330km in selected areas of UNP specifically for LC signs, found sign of LC’s other than a few signs of leopards (Panthera pardus). For leopards, immediate efforts should be made to prevent their accidental (e.g. through snare traps) and intentional killing at UNP. Given the presence of suitable prey species and the large size of the park, leopards can recover at UNP. Numbers of larger ungulates such as zebra, buffalo and hartebeest would need to increase substantially to sustain lions and spotted hyenas. Numbers of oribi and common reedbuck would need to increase to sustain cheetahs and African wild dogs on the high plateaus. Most LCs are thus extinct from UNP and KNP, and the plains zebra (UNP harbors DRC’s only population), Upemba lechwe (Kobus anselli), Red lechwe (Onotragus leche), greater kudu (Tragelaphus strepsiceros), roan antelope, sable antelope, Lichtenstein hartebeest (Alcelaphus lichtensteinii), sitatunga (Tragelaphus spekii), Cape eland (Taurotragus oryx), puku, Cape buffalo and hippopotamus will follow the black rhino if no immediate conservation actions are taken.
The best and only solution would be the protection of the greater Lufira valley that represents excellent wildlife habitat and functions as a natural animal movement corridor between NE Zambia and the Buyaba papyrus swamps in NW UNP. The largest section of the Lufira corridor runs through UNP, Lubudi-Sampwe and the Kundelungu Annexe which already have a Protected Area (PA) status. Buyaba, where several hundred elephants reside (Mululwa, 2008) and the other end of the corridor connecting KNP with Northeast Zambia (at <200km) should be provided with a protection status. Re-opening the wildlife corridor would restore migrations of elephants and also prevent their local over-population, reducing subsequent human-elephant conflicts in the NW of UNP. Natural restoration and immigration of ungulates would in turn attract LC’s. The principal investigator of the North Luangwa Carnivore Study and the project manager for African Wild Dog Conservation in Zambia reckon there are still lions (Panthera leo) and African wild dogs (Lycaon pictus) near the border and that immigration into DRC should be possible if the corridor were protected and snaring is under control. Nothing is known on cheetahs (Acinonyx jubatus) and spotted hyenas (Crocuta crocuta) in this region but a wildlife corridor spanning the border between PAs in both countries would benefit a whole suite of species.

Protecting UNP and KNP with special focus on the Lufira valley corridor demands mitigation of historical, financial and management problems. 

According to a recent mission report to Buyaba, politico-administrative authorities and local chiefs would have agreed to relocate villages located in the elephant corridor NW of UNP (Mululwa, 2008). However, this does not solve the problem of the illegal village of Bwe inside UNP that lies in the corridor. Armed Mai-Mai soldiers refuge at Bwe with protection of important personalities in return for gold and other valuables from round the Lufira and Munte River. Bwe represents a real insecurity for wildlife and ICCN guards and reports of IPIS (2007) warn for a possible regrouping of several Mai-Mai fractions that refuge inside UNP. During the 2008 survey, insecurity caused by Mai-Mai from Bwe forced the closure of an ICCN outpost for safety reasons. Removal of Bwe is essential to open up the Lufira corridor, but this is a task that needs support from Government offices at the highest levels. Opening up the Lufira corridor also requires removal of all fishing and hunting camps and animal traps from the Lufira valley inside UNP, and the halting of selling licenses by ICCN conservators to fish and hunt inside the valley. 

Embezzlement of state funds for personal enrichment and empowerment render public offices poor and the lowest ranking officials, often not paid, use petty corruption and guns in the case of armed forces, to scrape a living. Of 324 armed guards for UNP, KNP and Annexes combined, only 51 are paid, with serious delays and salary cuts. Most of the time there is no money for rations or for fuel. Financial fraud was witnessed at many levels during the survey, both to counter real famine and needs (rations, fuel) but also just for personal enrichment. ICCN would need to promote PA management partnerships with large conservation institutions for UNP and KNP. Establishing agreements and raising funds will take time but there is very little time given the enormous pressure and the little wildlife that is left. Immediate conservation actions and ICCN management changes at UNP and KNP are required to stop the most detrimental threats and avoid un-restorable damage. 
In the current situation, having many guards without control and without means to send them on patrols is a liability more than an asset. More efficient protection can be obtained with a smaller number of guards (i.e. 50 for UNP and 25 for KNP) provided they are paid, there are rations to send teams on field missions and there is fuel to drop and fetch teams. With 8 ground survey teams of 5 people we covered 1/4th of UNP and the entire KNP thoroughly in 2 weeks. Guard families live at Park stations and outposts resulting in some 450 people living at UNP-N station alone. Without wages and availability of food, guards and their family engage in snaring and fishing for subsistence. 
However, worse than the effect of hunting by guards for subsistence, is the effect of selling licenses to villagers to hunt and fish inside the Parks, accruing unregistered taxes in villages from looking into cooking pots, contouring guard salaries and even selling donated equipment, to generate money for personal enrichment. ICCN conservators having been in charge of Kayo and Lusinga station at UNP and of Katwe station and KNP for the past 5 years are guilty of mismanagement at the cost of wildlife and even extinction of some species. KNP was combed almost entirely by 4 survey teams of 5 people in 2 weeks, only to discover countless fires, camps, snare traps and other evidence showing that KNP has had no protection. The same is true for UNP where not less than 43 people were encountered equipped with licenses signed by the ICCN conservator.  
Years of fraudulous relations between conservators and people from surrounding communities sets a bad example for guards, reduces control over the increasing number of camps inside UNP and also incites expectations from the local communities who have become accustomed to hunt and fish inside UNP. Breaking this cycle may initially cause friction and vengeance. ICCN guard posts don’t belong in the middle of villages. These posts only function to accrue taxes from looking into cooking pots (whilst guards themselves catch wildlife for the pot) and instigate tension. 
1. SURVEY INTRODUCTION & OBJECTIVES
Hilde Vanleeuwe and Philipp Henschel 
The first faunal samples for identification were collected around 1909. Ichthyologic sampling work, ornithological papers and reports on fauna and flora came out in the 1930’s and 1940’s but most scientific explorations happened after 1946. Early studies were often geared towards species identification. 
The black rhino was wiped out between the 1940’s and the late 1960’s. Other wildlife populations declined to critical numbers during that era but they revived in the 1970’s after human settlements along the Lufira valley were removed by order of President Mobutu. An aerial count in the early 1970’s confirmed the presence of 400 zebras in Northeast UNP and 200 greater kudu in the South (Lukwessa Lwamatwi Makata, 1973). Vershuren and Lethiexe speak of 22,000 Red lechwe in the 1970’s and also Grzimek (1971) speaks of more than 10,000 Red lechwe, sitatunga and the largest herds of elephants in the Southwest. In the 1980’s still many large herds of elephants were found at UNP, and sufficient large ungulates to support large predators such as lion, leopards, cheetah, spotted hyena and African wild dogs (Verschuren, 1987). In 1986 African wild dog were sighted at UNP (Woodroffe et al., 1997) and in 1990, lion, leopard and spotted hyena were still considered present in both parks (Mills & Hofer, 1998; Nowell & Jackson, 1996). Cheetah was believed to occur in KNP only (Nowell et al., 1996). In the early 1990’s all went downhill due to economic and political instability leading to high levels of illegal resource extraction. Lions were considered extinct in this region around 2000 (Bauer & Van Der Merwe, 2004) although Chardonnet (2002) noted that lions were still occasionally observed in UNP and KNP. 

DRC’s forested PAs receive lots of international attention because they include world-unique emblem species such as the okapi (Okapia johnstoni), mountain gorillas (Gorilla b. beringei) and bonobos (Pan paniscus). Katanga’s PAs receive no international attention although that the landscape can easily be ranked amongst the top most compelling in Africa. The UNP and KNP species list include zebra (the only population in DRC), the endemic red lechwe and Upemba lechwe, greater kudu, Lichtenstein hartebeest, roan antelope and sable antelope, cape eland and 5 species of large carnivores 
The 2008 survey described in this report was an initiative by the Wildlife Conservation Society (WCS) to explore the current status of large mammals and human impact at KNP and UNP to help plan conservation measures accordingly. Financed by the USFWS African Elephant Fund, Hilde Vanleeuwe of WCS-Congo designed and coordinated the systematic survey, assisted by Philipp Henschel of Panthera-NY to incorporate large carnivores, by conservation expert Cyril Pélissier of WWF-CAR, the pilot David Moyer of WCS and forestry expert Arnaud Gotanegre. The survey was conducted with important logistical support from ICCN, the NGO BAK, Congo Safaris and the NGO JACK with the objectives to:
1) Locate humans and large mammals through an aerial survey;

2) Establish relative abundance of humans and animals through a ground survey;
3) Establish the status of large carnivores to formulate conservation strategies;

4) Identify the conservation problems; 

5) Establish recommendations and solutions.
1.1. HISTORICAL BACKGROUND

Michel Hasson - Executive Director, Biodiversité au Katanga ASBL (BAK)

When one looks at the story of nature conservation in Africa, one cannot avoid noting that the protected areas of Katanga have been part of it since nearly the beginning.  Early on, colonial authorities felt the necessity to protect wildlife against excessive population declines.  In 1925, before any other colonial power thought of taking such action, King Albert of Belgium established the first protected area in Africa legally classified as an Integral Natural Reserve. Thus, as a part of the Belgian Congo Territory, Albert National Park was born and its management was given to an Administrative Commission in 1929. By 1932 the Governor of the Katanga Province created the two Hunting Reserves of Kundelungu and Sampwe by order n°75, 1932 (modified by n°116/Agri, 1932) and also an Elephant Hunting Reserve by order n° 74, 1932 between the Lualaba, Lufira and Luvua Rivers. The International Conference for the Protection of African Fauna and Flora met in London in November 1933 and defined the concepts of National Parks and Integral Natural Reserves. In 1934, the Administrative Commission charged with the management of Albert National Park became the Institut des Parcs Nationaux du Congo Belge (IPNCB) and that same year, through order n° 100/Agri 1934, the General Governor created the Hunting Integral Reserve in the region of the Lualaba lakes. On the 15th of May 1939 Upemba National Park (UNP) was created. At that time it was the largest national park in Africa, covering 1.173.000 hectares.

Preliminary work toward the formation of UNP failed to consider the rights of the native populations and provoked rancor from the local people against the Park, which persists today.  The presence of tsetse flies became a sufficient argument justifying the removal and relocation of populations for sanitary reasons. Although that property belonged to the traditional land chiefs, relocation compensation was negotiated between the National authorities and the traditional political powers who do not own the land. Traditional land chiefs did not recognize agreements signed by the traditional political authorities. At the same time, mining rights of the Comité Spécial du Katanga were maintained because the IPNCB did not want to be accused of “hindering the economic boom of the region by its actions”. These mining rights were suppressed by the revision of the law in 1975. 

Scientific missions to explore UNP were delayed until 1946 due to Second World War. Between 1946 and 1949, many scientists explored UNP under the supervision of Mr. G.-F. de Witte and produced an enormous collection of animals and plants that provided material for 148 publications in which 1889 new species were described. About 10.000 pictures accompanied those collections. Since 2005, the Royal Belgian Institute of Natural Sciences has scanned and archived all these pictures to make them available to the scientific community.

Five years after the creation of UNP, the populations started to claim their ancestral lands and successive commissions tried to solve the problem. The 1952-53 commission had a disastrous effect on the negotiations and the populations invaded the Park, especially in the western and the northern section. Poaching was severe and it was during that period that the black rhino was wiped out. In 1957, the Limbourg commission granted huge retrocession of land to the populations, giving some relief in the conflict. Unfortunately, the situation worsened again with the Katangese secession of 1960. People settled along the shores of the Lufira River that crosses the park, and UNP surface was reduced to only 300.000 hectares. The rangers managed to secure a buffer area of 20 km around Lusinga station in the Northeast. The rest of the park was in the hands of the “Gendarmes Katangais” and UN soldiers who killed off all the wildlife with machine guns.

With the arrival of the Mobutu power regime in 1964, UNP returned to the hands of the legal authorities. In 1967, Mobutu created the Institut des Parcs Nationaux du Congo by Ordonnance-loi n° 67/514 that was attached directly to his own office. The responsibility of managing National Parks and Hunting Reserves, including scientific research and tourism development, was given to the Institut Zaïrois pour la Conservation de la Nature (IZCN) in 1969. Under the new regime, all villages were evacuated from the UNP and guards regained control of the park. Animals slowly resurfaced. 
Kundelungu National Park was created by the Ordonnance-loi n°70-317, 1970 and its limits were modified in 1975 by the Ordonnance-loi n° 75-097, 1975 which added a large “Zone Annexe” to the western part of the Park that included the Lufira valley.  Some 14.700 hectares of the Zone Annexe along the Lufira River was classified as a Biosphere Reserve (MAB-UNESCO Program) in 1982, but it is doubtful that the site still meets the criteria of a Man and Biosphere Reserve today. In 1983 an application requesting to classify UNP as a UNESCO World Heritage Site was rejected. 

In 1991 all the big cities in the country were looted, launching an era of decline for all the protected areas of Katanga. The massive fleeing of foreigners and the suspension of many economic activities led to the ultimate discontinuation of tourism. Lack of investment and unpaid salaries resulted in deserting of many guards, total neglect of the protected areas, internal poaching and illegal activities. In 1997, the troops of Laurent Désiré Kabila took control of Katanga. The soldiers who arrived at the Lusinga station took all the running vehicles and left the chief warden with a single bicycle to look after the entire park. Fortunately, the soldiers agreed to leave the park guns to the guards.

In 2000, Nouvelles Approches ASBL, a Belgian non-profit association organized, jointly with the Lukuru Wildlife Research Project (USA) and the Ape Alliance (UK), an emergency relief mission to the protected areas of Katanga.  During this mission some 120 bicycles, 80 tents and a large assortment of materials including boots, backpacks and medical supplies were delivered to the ICCN authorities. Since then, Nouvelles Approches has continued its efforts to help the national parks of Katanga that seemed forgotten by the international community. With the help of the King Leopold III Fund for Nature, communication equipment and computers were provided to the stations of Kayo and Lusinga and to the office of ICCN in Lubumbashi. Very recently, UNDP has launched a program for the rehabilitation of the infrastructures of the Katanga Parks. In October 2008, during the WCS census, communication material was installed in Lusinga, Kayo and Katwe.

In 2004, Lusinga station was attacked by the Mai-Mai rebels and five people were killed; among them the wife of Chief Warden Batechi and the commander of the guards, Mr. Kalenga wa Konikwa. These heroes of conservation rest in peace in the martyr cemetery at Lusinga. Following this attack, the government sent one hundred soldiers to Lusinga where they remained for 24 months until the Mai-Mai finally surrendered to the UN Mission in Congo (MONUC) in the town of Mitwaba. The UN administration managed to disarm them and to send them back to their home villages. Today, only around 300 Mai-Mai remain in the park based in the village of Bwe along the Lufira River. ICCN has contacts with them and they seem to be quiet. In 2008, the non-profit organization Biodiversité au Katanga (BAK), registered under Congolese law, signed a preliminary agreement with ICCN.  The aim of BAK is to preserve the biodiversity of Katanga. Their agreement with ICCN is designed to develop a public-private partnership to rehabilitate the protected areas of Katanga.  Let us hope that this partnership will stimulate a halt to the deterioration of the biodiversity of Katanga and will create a new start for nature conservation in Katanga. As this report will show, the situation is critical and there is no time to ‘beat around the bush.’

1.2.  SITE DESCRIPTION
Hilde Vanleeuwe, Philipp Henschel, Cyril Pélissier, Arnaud Gotanègre
1.2.1. Landscape
KNP and UNP are located in Katanga Province, SE DRC. Both Parks comprise high altitude grasslands plateaus (1,700m - 1,900m a.s.l.) surrounded by hills of Miombo forest. The plateaus are marked by splendid cliffs that sometimes fall at right angles into the valleys below. From Southeast to Northwest one finds: KNP (2,200km2) between the Luapula River in the East and the Lufira River in the West and sheltering the highest falls of Africa, the Lofoï falls (340m); Kundelungu Annexe (5,300km2), comprising the wetlands around the Lufira River; Lubudi-Sampwe Hunting block (?? Km2) dissected by the Lufira River; UNP (10,000km2) comprising highland plateaus and a long stretch of the Lufira valley that ends in Lake Upemba; Upemba Annexe (3,000km2) with Lake Upemba and several other lakes, connected by the Luabala River and set in a large wetland complex representing the Upper Congo River (Fig 1).

Figure 1: UNP and KNP, Annexes and Lubudi-Sampwe
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1.2.2. Vegetation
Both Parks fall into the ecoregion of central Zambezian miombo woodland (Rodgers et al., 1996). Upper Katanga’s large range of habitats, including wet and dry miombo, thicket, shrubland, gorges, savannah woodland, high altitude grasslands on the plateaus and flooded grassland in the swamps, render it a center of plant diversity (WWF & IUCN, 1994), comprising at least 220 taxa and 42 endemic species (Malaisse, 1998). 
The plateaus are aquifers, providing water all year round on the open highland plains. The numerous streams and rivers on the plateaus are lined with gallery forests including mainly Khaya nyasica, Parkia sp and Chlorophora excelsa but also fig trees, rubber trees, Rafia palms and bamboos. The gently rolling hills of plateau grasses include Hyparrhenia, Andropogon, Paspalum and Tricholaena, and some trees and shrubs of Protea and Dissotis, endemic to Central Africa (Malumaku, 2005). Grasslands transit into Uapaca sp. and into Miombo woodlands dominated by the subfamily Caesalpinioideae, particularly species belonging to the genera Brachystegia, Julbernardia, and Isoberlinia (Campbell, 1996). Little patches of swamp woodland, comprising almost exclusively Aeschynomene elaphroxylon and Hibiscus diversifolius, occur on elevated sites, which are regularly inundated at high water. On the lakes one finds floating mats of Pycreus mundtii and Paspalidium geminatum or of Cyperus papyrus that can form drifting islands up to 15ha and the open waters are locally covered by waterlilies, Nymphaea caerulea, N. lotus and Lemna sp., Pistia stratiotes and Trapa rattan (UNEP, 1984). 

1.2.3. Animals
Katanga includes some 190 species of mammals belonging to 40 families (www.bakasbl.org). Amongst those are elephants, although only a fraction of the masses that Katanga once contained. Until the early 1990’s elephants annually migrated between Zambia and the Northwest of Lake Upemba, upon following the greater Lufira valley. Several large elephants groups still live in the papyrus swamps around Lake Upemba, in an area called Buyaba (Mululwa, 2008). Most of those elephants are said to be resident and some would have been trapped there during there annual migration after people settled in the movement corridor. For the moment elephants are safer in the papyrus swamps than inside UNP, because the swamps are inaccessible and there is still insecurity and lack of control inside the UNP. 

UNP and KNP house a large variety of ungulates, including DRC’s only population of plains zebra, the endemic red lechwe and Upemba lechwe, roan and black sable antelope, Lichtenstein hartebeest, cape buffalo, cape eland, greater kudu, southern reedbuck, waterbuck (Kobus ellipsiprymus), bushbuck, sitatunga, puku, grijsbok (Raphicerus sharpie), oribi, impala (Aepyceros melampus), klipspringer (Oreotragus oreotragus), several species of duiker (Cephalophus grimmia, C. monticola, C. sylvicultor), warthog, bushpig and hippopotamus. In turn, healthy ungulate populations historically supported a guild of large carnivores, including lions, leopards, cheetahs, African wild dogs and spotted hyenas (Schouteden, 1948; Verschuren, 1987). Smaller carnivores include the side-striped jackal, caracal, African wild cat (Felis silvestris), serval (Leptailurus serval), cape clawless otter (Aonyx capensis), Congo clawless otter (Aonyx congica), spotted-necked otter (Lutra maculicollis), Zorilla (Ictonyx striatus), honey badger (Mellivora capensis), striped weasel (Poecilogale albinucha), marsh mongoose (Atilax paludinosus), dwarf mongoose (Helogale varia), Egyptian and lesser mongoose (Herpestes ichneumon; H. sanguineus), white-tailed mongoose (Ichneumia albicauda), banded mongoose (Mingos mungo), African civet (Civettictis civetta), Angolan genet (Genetta angolensis), small-spotted genet (Genetta genetta hintoni), large spotted genet (Genetta tigrina) and palm civet (Nandinia binotata) (www.bakasbl.org).
Primates include black-cheeked white-nosed monkey (Cercopithecus ascanius katangae), blue monkey (Cercopithecus mitis), vervet monkey (Chlorocebus aethiops), Brazza monkey (Cercopithecus neglectus), grey-cheeked mangabey (Lophocebus albigena), yellow baboons, king colobus (Colobus polykosmos) and red colobus (Piliocolobus badius) and three species of bushbaby (Galago demidovii, G. senegalensis, G. crassicaudatus). 
There is also aardvark (Orycteropus afer), pangolins, hares, hyrax, porcupines and many species of rodents, shrews, squirrels and bats. There are also 721 species of birds belonging to 77 families, 187 species of reptiles belonging to 19 families, 110 species of amphibians belonging to 9 families and 453 species of fish belonging to 25 families (www.bakasbl.org). 
1.2.4. Humans
DRC has an estimated 66 million people and over 200 ethnical groups of which the Luba from Katanga are amongst the largest groups (US State Department, 2008). President Kabila’s home province Katanga covers 1/5th of DRC and doubled in population between 1998 and 2003 from around 4 million to 8 million people of which the majority (52%) are below 15 years of age. The surveyed Parks lay in Central Katanga in the territories of Mitwaba, Malemba Nkulu and Bukama. Ethnical groups are very mixed due to migrations that come with industrialization and also with insecurity but the main tribes around UNP and KNP are Luba, Arund (regrouping Lunda, Tchokwe, Luena, Ndembo and Minungu), Sanga, Bemba and Lamba. Most people of Katanga live in large cities and Urban centers such as Lubumbashi and Kolwezi and many work in the mining industry (Tshimanga, 2008). The communities living around (and also inside) UNP and KNP live of agriculture, small-scale animal husbandry, fishing and hunting (pers. obs.). Rural people are very poor and most villages carry visible signs of recent insecurity such as burnt houses and bullet holes in walls (pers. obs.).

Katanga is the wealthiest Province of DRC, containing 34% of the world’s cobalt reserves and 10% of the copper reserves and harbors the greatest potential for resource-based economic growth in RDC (Global Witness, 2004). Nevertheless, economic revival depends on political stability, market prices, and on a control of the rent-culture leading to abuse of national wealth for personal enrichment and empowerment (WorldBank, 2008). The worlds’ demand for copper and cobalt decreases and up to 56 mining companies have significantly reduced their output with view to possible closure that may lead to 300,000 job losses by end 2008 (Tshimanga, 2008). The MONUC fears for more social and security problems that may arise from this situation. 
People occupying bottom end positions in Government offices are often underpaid and some use their position or even their guns in the case of armed offices, to scrape a living. The overall economic instability and thus important levels of poverty, combined with the overall important numbers of armed men around and inside UNP and KNP, poses security threats both to people and wildlife. The 2 main armed groups in Katanga are the regular army or FARDC (Forces Armées de la République Démocratique du Congo) and the Mai-Mai (IPIS, 2007). Since 2004 some 5000 Mai-Mai have been disarmed but an estimated 1000 armed Mai-Mai still live around, and many inside, UNP (IPIS, 2007). During this survey, the situation was calm but 1/4th of UNP is avoided by Park guards and had to be avoided during the survey for insecurity reasons caused by Mai-Mai refuging in the illegal village Bwe, located along the Lufira River inside UNP. 
2. SURVEY METHODS
2.1.  AERIAL SURVEY
The aerial survey team consisted of 4 people: the pilot David Moyer, a front-seat observer Hilde Vanleeuwe and 2 back-seat observers, Cyril Pélissier and Philipp Henschel. Philipp was replaced by Arnaud Gotanègre the last day. Mr Richard de Cauwer, General Director of Congo Safaris kindly offered the team to stay at his camp at Kiubo falls (Fig 1). 

[image: image7.jpg]


Fig 1: Kiubo falls, and survey flight-lines 
Transects of 10km interval were flown over UNP and KNP with a Cessna 182 aircraft and all signs of human presence and animal presence were recorded. The plane flew at 400 feet to optimize the probability of observing everything within a 500 meter strip-width on both sides of the plane.  The backseat observers each focus on their side of the plane, demand a waypoint to the front-seat observer for each observation and they speak the waypoint and associated observation into a tape recorder. The front-seat observer provides waypoints to the back-seat observers and takes georeferenced digital pictures. Every evening, pictures, flight-lines, waypoints and tape-recorded observations were entered onto Excel.
2.2.  GROUND SURVEY
Four ground teams of five people were launched at KNP and three at UNP (Fig 2). KNP was covered almost entirely. For UNP, the 3 teams covered the least human impacted zones, located through analysis of the aerial survey results. Each team leader was joined by 4 ICCN guards. Team leaders at KNP were Fidele Amsini, Boniface Npembo, Guillain Mitamba and Chryso Vyahavwa from WCS-DRC. Team leaders at UNP were Hilde Vanleeuwe (WCS-ROC), Cyril Pélissier (WWF-RCA) and Arno Gotanegre. Team leaders were in charge of data collecting, two guards focus on one side of the transect, one guard walks ahead to free the way for the team and one guard is a porter. GPS waypoints were taken for all animal and human signs. Recorded information includes species, the type of sign (i.e. dung, prints, carcass, heard, observed, camps, bullets, traps, roads, charcoal, logging, dugouts, etc), the number and age of signs (fresh < 24hrs; recent <  1 week; old > 1 week) and the surrounding vegetation (grassland; wooded grassland; open forest; closed forest; wetlands).

The survey method consisted of Recce-Transects in which Transects (T) are straight lines of 500m and Recces (R) are routes of least resistance (i.e. animal trails) between transects. All signs of animals and humans were recorded along 76 T’s intersected by ~862km R’s in selected areas of UNP, and 96 T’s intersected by ~ 332km R’s in KNP (Fig 2). R’s represent mainly trails and trails are not representative of the overall environment, but they do permit to find species that would much less likely be recorded on T’s evenly distributed in monitored environment. Unlike R’s, data results of T’s can be compared between T’s and be extrapolated the entire monitored environment.

Figure 2: Transects in KNP and UNP
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2.3.  LARGE CARNIVORE SURVEY
Prior to the ground surveys, Philipp Henschel (Panthera NY) held a short training session with the survey team leaders from KNP and UNP to illustrate the recognition of tracks of the various large carnivores (LC’s), and to explain techniques to properly document tracks encountered in the field. Each survey team leader received a LC track recognition form to aid the identification of spoor during fieldwork. All ground teams also received a number of falcon tubes filled with silica gel to permit the collection and appropriate storage of fecal samples, if fresh LC scats would be encountered. The aim of collecting genetic material was to deliver an unmistakable proof for the occurrence of the respective species in the area, and to possibly develop genetic fingerprints for individual lions and cheetahs, to try and determine the minimum number of individuals using the survey area. The ground team leaders in UNP additionally received one passive infrared camera trap for each survey circuit, in case they encountered fresh kills made by LCs, or other situations where it appeared highly likely to obtain photographs of a LC species. 

Aside the seven multi-disciplinary ground survey teams equipped and instructed to record LC signs, a team led by Philipp Henschel surveyed parts of UNP that had appeared relatively rich in larger game during the aerial survey specifically for LCs. The team conducted spoor searches along roughly predefined survey circuits, always following game trails, dry riverbeds, old park roads and other features that are commonly used as travel routes by LCs. These circuits incorporated habitat features that could be expected to attract larger herbivores, such as water reservoirs, floodplains, saltlicks and marshes, or other sites with high herbivore abundance that have been spotted during the aerial survey or were indicated by the ICCN guards. The LC team carried eight passive infrared camera traps during each survey circuit, which were to be mounted along trails where LC spoor had been found, or at otherwise promising features that attract suitable prey and might also attract the target species as a consequence. For each LC spoor encountered, the GPS position was recorded, alongside a qualitative description of the spoor and a digital photograph. Genetic material was stored in falcon tubes with silica whenever fresh material was found. 
3. RESULTS & DICUSSIONS
3.1.  AERIAL SURVEY

H. Vanleeuwe, D.Moyer, C. Pélissier, P. Henschel, A. Gotanègre
A total of about 3400Km of transects were flown of which 2500Km in UNP, 270km North of UNP, 500Km in KNP and 130km North of KNP. All observations of human and animal signs were recorded (Fig 3). 
Figure 3: Human and animal presence from aerial survey, Oct 2008 
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Results show that most human activities at UNP occurred in the Northwest and at the fringes of the Park boundary, and for KNP it occurred in the South and at the fringes of the Park. The main human impact observed from the air consists of cultivation, fires and human trails.  The aerial survey established an overview of human presence vs. animal presence in both Parks. UNP covers 10,000km2 and logistical and financial restraints forced us to identify a sub-section for the ground survey that could be covered by 4 teams. The aerial survey helped identify the area with least human disturbance for the UNP ground survey (Fig 3).  

3.1.1. Human impact

For 3000km of flying 1375 recordings were made of which 850 were observations of human signs (Tab 1). 
Table 1: Human signs at UNP and KNP, aerial survey Sep 2008
	OBSERVATIONS
	UNP


	KNP
	TOTAL



	KMs Flown
	2500
	500
	3000

	Habitations
	123
	36
	159

	Cultivated land, > 1000 ha
	    6
	  0
	6

	Cultivated land, 100 - 1000 ha
	  89
	20
	109

	Cultivated land, 10 - 100 ha
	  53
	13
	66

	Cultivated land, < 10 ha
	  51
	  4
	55

	Charcoal kilns
	    6
	  0
	6

	Fires
	  28
	12
	40

	Trails
	250
	51
	301

	Roads
	  49
	24
	73

	Dugouts
	  12
	  0
	12

	Humans
	  19 
	  0
	19

	Other
	    2
	  1
	3

	TOTAL
	689
	161
	850


Several observations represent clusters of signs such as 159 observations of habitations representing ~20,185 huts, 12 observations of dugouts representing ~271 canoes and 19 observations of humans representing ~338 people. Proportionally, KNP had more huts, fires and roads than UNP, whereas UNP had more cultivation (almost all in the Northwest). A total average of 77km2 of cultivated land was encountered along 2500km flown over UNP and 11km2 along 500km flown over KNP. 

3.1.2. Animals

Elephants were found in the papyrus swamps in the extreme Northeast of UNP and outside the NP boundaries. Of 1,375 recordings made, 525 were animal recordings of which 432 in UNP and 93 in KNP (Tab 1). 
Table 1: Observed species at UNP and KNP
	
	UNP
	KNP
	TOTAL

	KMs Flown
	2500
	500
	3000

	Species signs:
	Direct
	Indirect
	Direct
	Indirect
	Direct
	Indirect

	Elephant
	5
	19
	
	
	5
	19

	Plains zebra  
	15
	
	
	
	15
	

	Roan antelope
	2
	
	
	
	2
	

	Sable antelope
	
	
	20
	
	20
	

	Bushbuck
	6
	
	
	
	6
	

	Southern reedbuck
	2
	
	10
	
	12
	

	Common duiker 
	7
	
	1
	
	8
	

	Oribi
	22
	
	8
	
	30
	

	Puku
	8
	
	
	
	8
	

	Yellow baboon
	38
	
	5
	
	43
	

	Bushpig
	1
	2
	
	
	1
	2

	Hippopotamus
	2
	6
	
	
	2
	6

	Side-striped jackal
	1
	
	
	
	1
	

	Shoebill
	1
	
	
	
	1
	

	Wattled crane
	
	
	11
	
	11
	

	Aardvark
	
	169
	
	6
	
	175

	Game trail
	
	300
	
	72
	
	372

	Game den hole
	
	218
	
	6
	
	224

	TOTAL
	110
	714
	55
	84
	165
	798


Direct observations of animals were generally very low and proportionally similar for both Parks, but indirect signs of animals such as game trails and den holes were much more common at UNP than KNP.

For UNP, 46 recordings represented direct observations of 110 animals and 386 recordings represented indirect observations of some 714 game trails and den holes. For KNP, 14 recordings represented direct observations of 55 animals and 79 recordings represented indirect observations of 84 game trails and den holes (Table 1).  
Elephants 

Elephants were observed in the papyrus swamps Northwest of UNP and the number of fresh elephant trails suggests that there may be several large groups. In Sep 2007 ~100 elephants were photographed in this area by the NGO BAK. This is confirmed by the complaints of elephant crop damage by the people around the swamps and by a 3-month study conducted in this area by Jean Mululwa, the new ICCN Conservator at Lusinga. 
The report of Mululwa (2008) mentions a recording of 275 elephants at the patrol post Mukoney on the 22nd of June 2008 and at the same time other large groups were seen at 3 other sites. Most of these elephants are said to be resident and some would have been blocked there during their annual migration, following the Lufira valley (UNP), when people settled in their movement corridor. Mululwa (2008) explains that the swamps are largely inaccessible to people and that there was no human-elephant conflict until Mai-Mai settled on islands in the swamps which elephants use during the heavy rains. Pushed from the islands by guns on one side and rising waters on the other, they now move using the 2 corridors Kimwenze – Kapando – Mwebe or Kabiofwe – Kende – Kasenga – Mukoney, causing crop damage underway. Settlements that lay along these corridors are the illegal villages Bwe, Lwakinga and Kitompwa inside UNP, and Kissakula, Kabwa, Bukulu, Tampa and Kyalaba outside UNP. The politico-administrative authorities and the customary chiefs are in the process of removing those villages along the corridor outside UNP, but government support is needed to remove the illegal villages inside UNP. Mr Mululwa (2008) suggests providing Buyaba, the name of this area, with the status of an Elephant Reserve. 
Other animals (*photos)
DRC’s only remaining population of plains zebra persists near Lusinga station. Yellow baboon and oribi were most common in UNP and southern reedbuck and oribi were most common at KNP. Fortunate observations include 1 group of *20 sable antelopes and up to *11 wattled cranes at KNP and *15 zebra, *2 hippopotamus, *8 puku, and 1 shoebill (in the papyrus swamps) at UNP.
3.2.  GROUND SURVEY 
Hilde Vanleeuwe, Cyril Pélissier, Philipp Henschel, Arnaud Gotanègre 

3.2.1. Vegetation
Only 3% of the sampled areas at UNP and 1% at KNP had dense forest coverage, which are typically in the wettest places, with species as Canarium schweinfurthii, Symphonia globulifera, Dracaena fragrans, Kigelia africana, Spathodea campanulata. The survey took place at the end of the dry season because vegetation is sparser and visibility on the ground better. At UNP, 56% of transects showed a ground vegetation cover between 0 to 0.5m height and 26% showed no ground cover and only 18% had grass taller than 1m, due to seasonality and fires. At KNP, as much as 41% of transects ran through areas void of ground vegetation as a result of fire. 
3.2.2. Animals
76 transects of 500m intersected by 862km recces or routes of least resistance were walked in UNP. 95 transects of 500m intersected by 290km recces were walked in KNP. Recces often represent human or animal trails and monitoring them increases the likelihood of finding animal signs in areas where animal abundance is very low (symbols on Fig 4). However, because recces are often trails, sign abundance of the species creating the trails (i.e. humans) are very high and recce data is therefore not representative for the overall environment and cannot be used to develop accurate species distribution maps. Distribution maps are made from transect data because transects are straight lines of the same length that are evenly distributed, and data collected along them can therefore be compared with minimal bias, and be extrapolated to the entire monitored environment (Fig 4). 

Figure 4: Animal presence (a) and Human presence (b), UNP and KNP, Oct 2008


[image: image5]
Distribution maps created from transect data show that areas that were almost void of animal signs are fewer at UNP than at KNP (Fig 4). The animal distribution map (a) is typically almost the opposite image of the human distribution map (b). 
The data in Tables 2 and 3 show both recce and transect data but the abundance data per species is classed by order of abundance found along transects because this is most representative of reality. Animal sign abundance is very low at UNP and shockingly low at KNP.  If only transects are taken into account, 25 species are recorded at UNP and only 15 at KNP (Tab 2 and Tab 3).  Nevertheless, it must be reminded that only 1/4th of UNP was monitored and we know that Northwest of UNP is still inhabited by several large groups of elephants, that Upemba lechwe may well still be found in the southwest and greater kudu and roan in the South. 

	 
	Transect
	Recce
	TOTAL

	
	N = 76 (38km)
	~ 862km
	~ 900km

	Species
	Plateau
	Other
	Plateau
	Other
	Plateau
	Other
	Total

	
	N=42
	N=34
	~471km
	~391km
	~492km
	~408km
	~900km

	Gommon duiker
	253
	485
	160
	203
	413
	688
	1101

	Common warthog
	41
	285
	26
	394
	67
	679
	746

	Bushpig
	148
	64
	188
	81
	336
	145
	481

	Reedbuck
	115
	28
	294
	20
	409
	48
	457

	Puku
	36
	96
	1
	75
	37
	171
	208

	Yellow baboon
	51
	71
	154
	151
	205
	222
	427

	Bushbuck
	12
	90
	3
	66
	15
	156
	171

	Oribi
	51
	0
	69
	2
	120
	2
	122

	Sable antelope
	0
	45
	20
	57
	20
	102
	122

	Aardvark
	39
	4
	55
	7
	94
	11
	105

	Klipspringer
	4
	39
	0
	30
	4
	69
	73

	Side-striped jackal
	26
	2
	55
	5
	81
	7
	88

	Human
	5
	7
	76
	238
	81
	245
	326

	Waterbuck
	0
	17
	9
	71
	9
	88
	97

	Plains zebra
	8
	0
	54
	0
	62
	0
	62

	Blue duiker
	2
	6
	10
	6
	12
	12
	24

	Hippopotamus
	0
	5
	0
	15
	0
	20
	20

	Gentle Monkey
	0
	4
	0
	2
	0
	6
	6

	Cape buffalo 
	0
	3
	0
	12
	0
	15
	15

	Honey badger
	1
	1
	1
	0
	2
	1
	3

	African civet
	1
	0
	5
	1
	6
	1
	7

	Serval
	0
	1
	3
	1
	3
	2
	5

	Unid. otter
	1
	0
	2
	0
	3
	0
	3

	Yellow-backed duiker
	0
	1
	0
	2
	0
	3
	3

	Unid. large carnivore
	0
	1
	1
	3
	1
	4
	5

	Leopard
	0
	0
	5
	2
	5
	2
	7

	Unid. mongoose
	0
	0
	0
	5
	0
	5
	5

	medium-sized felid
	0
	0
	0
	3
	0
	3
	3

	Colobus
	0
	0
	0
	3
	0
	3
	3

	Elephant
	0
	0
	0
	3
	0
	3
	3

	Sitatunga
	0
	0
	1
	0
	1
	0
	1

	African wild cat
	0
	0
	0
	1
	0
	1
	1

	Crocodile
	0
	0
	0
	1
	0
	1
	1

	TOTAL
	794
	1255
	1192
	1460
	1986
	2715
	4701


Table 2: Animal signs abundance UNP, Oct 2008
The total number of animal observations was higher at UNP than at KNP, both along recces and along transects. However, although that the UNP combined animal sign distribution map gives a healthy impression, much of the animal abundance data belong to only a handful of species, namely common warthog, bushpig, common duiker, southern reedbuck and yellow baboon (Tab 2 and 3). 

4701 animal signs belonging to at least 33 species were recorded at UNP, representing on average 5.2 signs / Km (Tab 2). Of those, 644 or 14% were direct observations: 266 yellow baboon, 83 common duiker, 69 common warthog, 44 humans, 40 southern reedbuck, 31 oribi, 27 plains zebra, 21 puku, 17 bushpig, 8 side-striped jackal, 8 bushbuck, 6 klipspringer, 5 hippopotamus, 5 mongoose, 3 serval, 3 gentle monkey, 3 colobus, 2 waterbuck, 1 sable antelope, 1 blue duiker and 1 nile crocodile. Human sign abundance on T’s, occupy the 13th place at UNP (Tab 2).

1241 animal signs belonging to 20 species were recorded at KNP, representing on average 3.3 signs/ Km (Tab 3). Of those, 82 or 6% were direct observations: 19 southern reedbuck, 18 yellow baboon, 16 grijsbok, 5 bushpig, 5 oribi, 3 common duiker, 2 bushbuck, 2 humans, 1 common warthog and 1 side-striped jackal. Human sign abundance on T’s, occupy the 1st place at KNP (Tab 3).
Table 3: Animal signs abundance KNP, Oct 2008
	 
	Transect
	Recce
	TOTAL

	
	N = 95 (45.5km)
	~ 332.5km
	~ 380km

	Species
	Plateau
	Other
	Plateau
	Other
	Plateau
	Other
	Total

	
	N=60
	N=35
	~210km
	~122.5km
	~240km
	~140km
	~380km

	Human
	15
	86
	92
	149
	107
	235
	342

	Grijsbok
	32
	15
	144
	86
	176
	101
	277

	Bushpig
	14
	13
	43
	73
	57
	86
	143

	Sable antelope
	2
	6
	67
	31
	69
	37
	106

	Greater kudu
	8
	0
	11
	2
	19
	2
	21

	Bushbuck
	2
	4
	15
	25
	17
	29
	46

	Waterbuck
	5
	0
	2
	0
	7
	0
	7

	Common warthog
	3
	0
	39
	20
	42
	20
	62

	Klipspringer
	0
	3
	5
	2
	5
	5
	10

	Southern reedbuck
	2
	0
	39
	12
	41
	12
	53

	Aardvark
	2
	0
	12
	39
	14
	39
	53

	Hartebeest
	2
	0
	26
	1
	28
	1
	29

	Side-striped jackal
	1
	0
	4
	0
	5
	0
	5

	Unidentified genet
	1
	0
	0
	0
	1
	0
	1

	Yellow baboon
	0
	0
	12
	20
	12
	20
	32

	Common duiker
	0
	0
	4
	22
	4
	22
	26

	Oribi
	0
	0
	20
	2
	20
	2
	22

	African civet
	0
	0
	3
	0
	0
	3
	3

	Sitatunga
	0
	0
	0
	2
	0
	2
	2

	Serval
	0
	0
	1
	0
	1
	0
	1

	TOTAL
	89
	127
	539
	486
	625
	616
	1241


3.2.3. Human Impact
At UNP, human signs represent less than 1% of 2049 recorded signs on T’s and 12% of 2652 recorded signs (Tab 2).  At KNP, human signs represent a shocking 47% of 216 signs recorded on T’s and 20% of 1025 signs recorded on R’s (Tab 3) outnumbering signs of all animal species encountered both on T’s and R’s. Human presence at UNP and KNP is very high. Human impact in the area covered by the ground survey at UNP mainly consists of poaching and fishing camps along the Lufira valley and traps and carcasses (Fig 5, Tab 4). In comparison to UNP, KNP had on average 5 times more settlement, 3 times more human tracks, 40 times more fires, half the number of poacher’s camps but 2 times more traps and carcasses (Fig 6, Tab 4). 

Table 4: Human signs at UNP and KNP, Oct 2008
	Human Impact
	UNP
	KNP
	UNP
Signs / km
	KNP
Signs / km

	Settlement / agriculture
	8
	18
	0.01
	0.05

	Tracks / roads
	68
	99
	0.11
	0.29

	Fires
	8
	139
	0.01
	0.41

	Traps / carcasses
	74
	67
	0.12
	0.20

	Poachers camp
	79
	17
	0.13
	0.05

	Fishing camp
	47
	0
	0.08
	0.00

	Observed
	43
	2
	0.07
	0.01

	TOTAL
	327
	342
	0.55
	1.01


Figure 5: Human impact at UNP, Oct 2008


[image: image6]
The current state of wildlife at UNP is better than at KNP, but nevertheless as many as 43 people, 79 poaching camps and 47 fishing camps were physically encountered at UNP (Fig 5, Tab 4). The current human pressure at UNP will reduce wildlife to the shocking state of KNP if no immediate action is taken to remove camps and illegal villages from UNP (Fig 5).
Figure 6: Human impact at KNP, Oct 2008
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KNP has much more human impact than UNP. On average 1 fire (used by poachers to facilitate hunting) was encountered every 2,5km and 1 snare trap every 5km at KNP (Fig 6, Tab 4). Signs of humans largely outnumbered those of all animals (Tab 3). 

At KNP several species are wiped out and it is too late for many species to revive naturally. Reintroduction of animals is useless until human pressure is removed. 
3.3.  LARGE CARNIVORE SURVEY
Philipp Henschel, Cyril Pélissier, Arnaud Gotanègre, Hilde Vanleeuwe
The LC team covered 330 km of reconnaissance walks in UNP, and other ground teams walking transects combined with reconnaissance walks covered another ~570km in UNP and ~380km in KNP. No evidence for the continued presence of lion, cheetah, African wild dog or spotted hyena could be detected in either of the two parks. Leopard sign was found in UNP on 7 occasions (Tab 2), representing 4 scats, 1 set of pugmarks, 1 old puku kill and 1 leopard vocalization. Furthermore, 4 scats measuring > 3 cm in diameter and/or containing large bone fragments were found in UNP, and although these scats clearly originated from a LC, their old age and the lack of adjacent field sign did not allow identification to species level. Similarly, 1 set of pugmarks detected in UNP on very hard substrate did not permit identification of the species, and was likewise noted as “unidentified LC” (Tab2). No sign of any LC species was detected in KNP. 
Small carnivore sign on the other hand, was relatively abundant in UNP. The LC team conducted a sample count of small carnivore scats along a 7 km stretch of park road and 28 scats were recorded. Considering this high abundance of scats and the great overall distance that was to be covered by the LC team, small carnivore scats were only recorded if they could unmistakably be identified to species level, such as for the African civets, genets and otters. Scats from servals and side-striped jackals are similar in size and appearance and were not recorded by the LC team. Side-striped jackals were observed in UNP on 8 occasions and servals on 3 occasions. One side-striped jackal was observed in KNP (cf. Tab 2 and Tab 3).

Due to the extreme paucity of LC sign and the omnipresence of hunters and fishermen, no camera traps were actually set up during the survey. Although that the absence of a species in a given area can never be verified for certain, their presence becomes relatively unlikely if no evidence is encountered during several weeks of fieldwork, provided the survey protocol is appropriate to detect the species (Henschel & Ray, 2003). Given the very high survey effort of ~1,280km (900km at UNP and 380 at KNP) and the suitability of the methods used to detect LCs, it appears very likely that lions, cheetahs, African wild dogs and spotted hyenas are absent at UNP and that no LC species remain at KNP.

The quasi complete disappearance of the LC guild is not so surprising, because they depend on intact communities of suitable prey. Smaller ungulates are still relatively common in parts of both Parks, but one analysis of 32 studies on lion feeding ecology showed that lion preferentially prey upon ungulates within a weight range of 190–550 kg (Hayward & Kerley, 2005). Hayward et al. (2005) also show that of all species found at UNP and KNP, only plains zebra and cape buffalo are significantly preferred by lions, while sable antelope and waterbuck are not preferentially preyed upon. Lion avoid smaller ungulates like bushbuck, reedbuck, common duiker, klipspringer and grysbok and they show neither avoidance nor preference for warthog, bushpig, puku, oribi and baboon (Hayward et al., 2005). In contrast, leopards preferentially prey upon smaller species within a weight range of 10–40 kg, and their preferred prey species include common duiker and bushbuck (Hayward et al., 2006). This preference for smaller prey is most likely the reason why leopards were able to persist in UNP, although the extreme paucity of leopard sign suggests that only very few individuals remain in the Park.

3.4.   PROBLEM IDENTIFICATION 

Hilde Vanleeuwe

3.4.1. Historic events

The initial boundaries of UNP were drawn without consideration of local communities which led to a reclaim of ancestral lands between 1940’s and late 1960’s. Villages sprouted along the lakeshores and in the Lufira valley and associated poaching decreased wildlife to critical numbers. A revival of wildlife happened in the 1970’s and 1980’s after the new regime of Mobutu removed all the settlements from the Lufira valley in 1969 (Makabuza Kabirizi, 1971). Much of the territory conflict subsided when the UNP boundaries were reviewed and 3000km2 around the lakes was declared Zone Annexe of Upemba in 1975. However, this did not resolve insecurity and poaching by soldiers of the National army (FARDC) and by the Mai-Mai rebels who still reside in UNP. 

Between 2004 and 2007, several organizations engaged in the disarmament of Mai-Mai soldiers, offering integration in the FARDC or compensation and reintegration in their villages of origin. Around 5000 Mai-Mai in Katanga were disarmed but 1000 still refuge inside and around UNP (IPIS, 2007). Famous Mai-Mai leader Makabe became head of security in Malemba Nkulu where he and his group of around 1000 men reside. In Mitwaba, insecurity calmed when Mai-Mai leader Gédéon surrendered in 2006 but some of his group did not surrender and still cause occasional insecurity problems (IPIS, 2007). Today it is hard to identify who’s responsible for insecurity because guns are abundant, there is no clear line between Mai-Mai and FARDC and also local chiefs use Mai-Mai to settle personal conflicts. Between 2003 and 2007 at least 12 local chiefs were murdered by Mai-Mai in North Mitwaba alone (IPIS, 2007). 

In 2004, Lusinga station was destroyed by Mai-Mai. In response, 85 FARDC soldiers from Mitwaba were posted at Lusinga for 24 months for protection but several engaged in heavy poaching. The Mai-Mai of Bwe continue to poach freely. Bwe is believed to refuge between 300 and 800 armed Mai-Mai and is supported by important personalities. In the early 1990’s a Governor, in return for gold, tried to officially claim the territory of Bwe (Fig 7) for Mai-Mai. In 2006 weapons were delivered to Bwe by authorities of the FARDC in return for gold (IPIS, 2007). 
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Figure 7: The territory of Bwe 

3.4.2. Lack of finances

Environmental concerns, conflicts and insecurity are intrinsically linked to economy and politics. Katanga’s mine exploitations were controlled by the parastatal Gécamines when Mobutu nationalized the economy in 1967, and by 1985 Gécamines accounted for 30% of the national treasury and up to 85% of the county’s hard currency (La Conscience, 2005). By 1995, production declined to > 85% and by 2005 it was unable to pay a regular salary to its workers due to bad management and political interference (IMF, 2005). The result is general insecurity and corruption, obstructing measures of poverty alleviation, attracting dubious foreign investors and leading to abuse and degradation of natural resources. Natural resource degradation (incl. wildlife) increases poverty because the poorest people depend on them. The protection of UNP and KNP and sustainable offtake of resources in the Annexes are very important to avoid growing impoverishment of the poorest.
With the exception of some support by UNDP, PNUD, the NGO’s Nouvelles Approches, Lukuru Wildlife Research Project, Ape Alliance and BAK, both KNP and UNP have been neglected by the international community for decades. Foreign investment and presence of an international conservation institution at UNP and KNP could solve most of the mismanagement problems and poaching on the ground, but Government support is necessary to remove politically-backed insecurity. Lusinga station lost its vehicles and equipment to Kabila’s troops in 1997 and to the Mai-Mai who also destroyed the station and killed ICCN staff in 2004. The FARDC, residing there for protection between 2004 and 2006, poached much of the remaining wildlife that had been protected with $$, blood and tears. 
Today, UNP counts 225 guards, its Annexe has 42 guards, KNP has 23 guards and the Domaine de Chasse Lubudi-Sampwe has 34 guards. Guard salaries are very low and money for rations and fuel is very limited. Some guard posts are located inside villages where guards accrue unregistered taxes for wild meat found in cooking pots. Donated vehicles were in poor condition and some equipment had been sold. 43 people (some hunters and mainly fishermen) were encountered in the Lufira valley inside UNP carrying licenses sold by the conservator. The effect of this on wildlife is very substantial. Guards brought us to places where they were convinced to still find many animals and they were surprised themselves to find almost no wildlife.
3.4.3. Dysfunctional management setup
Dysfunctional management practices inside and around UNP and KNP that started a long time ago contributed as much to wildlife degradation than political instability and lack of finances. Aside the depletion of vegetation for mining, railway work, road work and for fuel-wood, a lot of land was set aside for cattle ranching. Although well intended to provide protein to the urban centres, cattle ranching left a barren poor environment and massacred wildlife. To contain sleeping sickness in cattle all trypanosomyases-tolerant wildlife (most animals) sharing land with cattle were killed (Lukwessa Lwamatwi Makata, 1973). By killing all the ungulates, large predators would have been encouraged to kill cattle to survive and local people would have lost their protein resources, encouraging them to poach cattle instead (one of the main reasons why cattle ranching was abandoned). Cattle that was killed by wildlife was poisoned to deter predators, which killed masses of raptors, vultures, African wild dogs, spotted hyenas, leopards, lions and other scavengers. 
Dysfunctional management setup inside UNP and KNP had and still has further detrimental consequences on wildlife. None of the 11 guard outposts are in communication with the head-quarters and there is no fuel to verify what guards and their families are doing, nor to drop and fetch guards on field missions. The control of the conservators limits to ~15km around the main stations. Numerous poaching and fishing camps, fires and snare traps were found at KNP and UNP and signs of wildlife decreased with proximity to guard outposts. ICCN guards at UNP and KNP do not have days of rest and their families live with them at the stations and outposts. Some 450 people (guards and their families) live at Lusinga station. Housing families with the guards is essential in very remote places and in areas with high levels of insecurity but should be avoided if not essential for many reasons. It creates a living situation as in a sect, and requires the need for a school, teachers, a medical centre, nurses, and a lot of food. It is quasi impossible to find vegetables and only very occasionally people eat a chicken or eggs. Without availability of cultivated foods and without money to buy food, also some guards and their families fish and snare small mammals for the pot. In addition, guard rations are very basic and don’t often contain protein and many therefore fish during patrol missions or strike simple deals with poachers and fishermen they encounter. In an attempt to alleviate this pressure, a patch of land was set aside for subsistence cultivation near Lusinga but this doesn’t marry with the function of a National Park, nor does it seem to reduce the impact of subsistence hunting. There are villages located at 20km and 30km from Lusinga station and much closer to most of the outposts. There is therefore no need for guard families to live at Lusinga or at the outposts, provided that guards are given days of monthly and annual leave. 
The impact of guards (and their families) on wildlife is not extensive and restricts to fishing and snaring of small mammals and rodents. However, this has an immediate effect on Lusinga for tourism development because although the views from Lusinga station are magnificent, it is extremely rare to see animals in this landscape. The same is also true for Katwe and Kayo. The impact of selling fishing and hunting licenses inside the Parks by conservators is on the other hand very substantial and requires to be halted immediately if the few remaining wildlife populations are to survive and to restore. The current wildlife numbers at UNP were very low and at KNP shockingly low and several species have already become extinct. 
4. PROPOSED SOLUTIONS & RECOMMENDATIONS

Hilde Vanleeuwe, Philipp Henschel
For UNP, the survey has shown that despite the omnipresent poaching pressure, there remain pockets of wildlife, although very low in numbers, that would allow a natural regeneration of UNP wildlife if immediate protection measures are instated. For KNP the picture is one of extreme low densities of wildlife and omnipresence of people. 

Both UNP and KNP have compelling landscapes and would represent DRC’s most diverse PA’s if restored to contain the wildlife populations as observed in the 1970’a and 1980’s. Restoring the Parks requires protection of UNP, KNP and roughly the Lufira valley corridor that connects the Parks, running through Kundelungu Annexe and Lubudi-Sampwe, used by elephants up to the 1990’s to migrate between the lakes of NW UNP and Zambia. On the DRC side, the corridor ends in the vast wetlands and papyrus swamps Northwest of UNP called Buyaba where several hundred elephants reside (Mululwa, 2008). The other end of the corridor lies in Northeast Zambia (<200km from KNP). The largest section of the corridor lies already within PA’s but actions should be taken to provide Buyaba and the Southeast end of the corridor with a protection status. Opening up the wildlife corridor between NW UNP and Game Management Areas in north-eastern Zambia would revive elephant migrations, prevent their local over-population and reduce subsequent conflict with people. It would promote natural restocking of wildlife and attract species that have been wiped out such as most species of LCs. The principal investigator of the North Luangwa Carnivore Study in Zambia reckons that there are still lions in northern Zambia in certain areas near the borders and that re-population/ immigration into DRC should be possible. The project manager for African Wild Dog Conservation in Zambia, states that there are likely to be African wild dogs near the border at low density and re-colonization could be a possibility if snaring is under control. Nothing is known regarding the status of cheetahs and spotted hyenas in this border region, but the establishment of a wildlife corridor spanning the border between protected areas in both countries in likely to benefit a whole suite of species.

For leopards, immediate efforts should be made to prevent their accidental (e.g. through cable snares) and intentional killing at UNP, to avert the local extinction of the last remaining LC species. If leopards and their prey receive rigorous protection from poaching, a recovery of the leopard population in UNP is likely, given the presence of suitable prey species and the large size of the park. Lions and spotted hyenas would require substantial regeneration of numbers of larger ungulates such as zebra, buffalo and hartebeest, before a resident population could be established. For cheetahs and African wild dogs, the medium-sized ungulates on the high plateaus, such as oribi and common reedbuck, would need to greatly increase in numbers. A monitoring of the biomass of prey species preferred by the large carnivores could help to inform, when a reestablishment of resident populations of LCs might become feasible (Hayward et al., 2007).

To re-open and protect the corridor even just inside the current PA’s, some historical, financial and management problems have to be addressed: 
4.1.  MITIGATING HISTORICAL PROBLEMS
To settle Park boundary issues with surrounding villages, the NGO BAK has been circulating and discussing old pictures in villages that figure elders who supported the development of UNP and KNP.  This work is of great value and helps cultivate better relations between the Parks and surrounding communities. Traditional chiefs have a lot of power in decision taking and the big Chief Kayumba, -although said that he’s not always been a UNP supporter -, has shown positive intents to work together with UNP management and solve boundary-related problems amicably. According to the mission report of the new ICCN conservator of Lusinga, Jean Muluwa (2008), politico-administrative authorities and local chiefs would have agreed to remove the villages located in the elephant corridor NW of UNP. Such events won’t happen without complications but the initiative itself shows motivation for collaboration. 
The real remaining territory problem today points at the illegal village of Bwe inside UNP, where armed Mai-Mai soldiers refuge and enjoy the protection of important personalities in return for gold collected from the Lufira and Munte Rivers and other valuables. The insecurity caused by Bwe extends beyond wildlife and ICCN guards. Reports of IPIS (2007) warn for a possible regrouping of Mai-Mai fractions that refuge inside UNP, the questionable relations between Mai-Mai leaders such as Makabe and his influential family in the FARDC and the relations between the same people and Bwe. During the 2008 survey, insecurity forced the closure of an ICCN outpost for safety reasons and close to 1/4th of UNP is avoided by guards for safety reasons. Bwe also lies along the Lufira River, obstructing the re-opening of the wildlife corridor and elephant migration. Removing Bwe lies beyond ICCN capacity and needs support from Government offices at the highest levels given the support of Bwe by important personalities. Removing Bwe may also avoid larger insecurity issues that could emerge from ignoring Bwe.
4.2.  MITIGATING FINANCIAL PROBLEMS
With the current available budget the ICCN at the PA’s cannot function. Given the size of UNP, its Annexe and Buyaba, a roughly estimated $1.5 million will be needed for reconstruction and management the first year and about half that amount per year thereafter for management. For KNP and its Annexe one looks at around half the amount of UNP. 
Given the important number of wealthy expatriate hunters in the Urban centers of Katanga, an ICCN partner to manage the Lubudi-Sampwe hunting block could possibly be found amongst the most serious of those hunters. The most obvious potential sources of conservation funds for management of UNP, KNP and their Annexes consist of the International Conservation community, the private mining sector and the tourist sector. As part of the political agenda of developed countries, annual funds are allocated to help conserve the worlds’ heritage in developing countries through programs such as USAID and UNESCO. Such funds are applied in the field through large conservation institutions and ICCN should therefore partner with a large conservation institution to manage UNP and KNP. Another funding opportunity may be the mining sector as Katanga is by far the most exploited province of DRC by developed countries and it seems unjust that the private mining sector does not invest in conservation of Katanga’s PA’s. Historic records also show that both UNP and especially KNP can gain substantial revenue from tourism development. 
Some immediate conservation actions are advisable to avoid an amplification of un-restorable damage at UNP and KNP. For UNP, a contribution of $7000 per month would provide 50 guards, conservators and conservator assistants, and other personnel, with a stipend that triples their current salaries. Another $1000 per month would cover rations for field missions and $2000 per month could cover fuel and maintenance of vehicles. For KNP, the same would be possible with around half of such investment. Stipends should be performance-based bonuses (i.e. for dismantling of snares, removing camps, seizing bushmeat, guns and ammunition) that are calculated as such that law enforcement is economically advantageous to bribing. Money handling and control of over maintenance of donated equipment should fall in hands of a Conservation NGO or individual with a solid record of honesty.
4.3.  MITIGATING MANAGEMENT PROBLEMS 

The current management setup of UNP and KNP has a negative impact on wildlife. Despite the vast area to protect, UNP has no field-based outposts. All of its 11 outposts are located along roads, with several along the same few drivable roads which make their effect redundant. We found a reduction of wildlife signs with proximity to outposts. The associated problems of housing guard families at stations and outposts should not be under-estimated. Some guards at road outposts have established deals and unhealthy relationships with hunters of surrounding communities. Asking several people at Lusinga station when they last saw an animal at the station, I was told a story of a small animal dragging a snare “as if coming to protest”. If tourism is to be re-developed at the main stations, the current housing situation of guards and their families will need to be tackled. Perhaps 1 or 2 road outpost along the same roads could be removed in favor of the restoring of 1 or 2 outposts in the field. Families of guards could be re-grouped to live at the Parks’ boundary closer to existing villages such as Mumbolo that is located at only 30km from Lusinga station. Discussions with the guards suggest that few would refuse a $10 per month housing allowance, 5 days paid leave per month and 1 month paid annual leave, to move families from the stations to the village. 
A guard rotation system could be developed where guard teams move between road outposts, field outposts and the main station on foot (reducing need of fuel), using off-road circuits as field patrols. The installation of solar-powered HF radios at the main outposts would help strategic planning of patrols in accordance to threat dynamics. To discourage guards from dealing with fishermen on patrols, rations should contain sufficient protein. Fishermen in the Lufira valley could be given a warning and some time to leave (i.e. the time it takes for their license to expire) to avoid vindictive actions that could lead to the loss of species that occur in very low numbers such as the last hippopotamus, buffaloes and zebra. Supervision, motivation and control of the guards is key to ensure efficient protection. Conservators and their assistants carry therefore the greatest responsibility in Park management and protection. Evidently, no more licenses to fish or hunt inside UNP and KNP should be sold by conservators. Aside the immediate detrimental effect on wildlife, selling licenses sets a bad example to the guards and creates expectations by those buying licenses. A turnaround to better management is unlikely if conservators who created the current situation retain important management roles at KNP and UNP. To reduce tension between guards and surrounding villagers, we advice that guard posts located in the middle of villages to accrue taxes from looking into cooking pots, be removed. 
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