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Hurricane Camille

en.wikipedia.org · Category 5 Atlantic hurricane in 1969 · Featured Aug 17









Hurricane Camille was one of the most powerful hurricanes to make landfall in the United States when it hit southern Mississippi in August 1969. A devastating tropical cyclone, Camille was one of four Atlantic hurricanes to strike the United States as a Category5 on the Saffir–Simpson scale, the highest category corresponding to maximum sustained winds of at least 157mph (253km/h). The third named storm of the 1969 Atlantic hurricane season, Camille originated as a tropical depression on August 14 south of Cuba from a long-tracked tropical wave. Amid favorable conditions for development, Camille strengthened and struck western Cuba the next day as a hurricane. Upon entering the Gulf of Mexico on August16, Camille strengthened further, first into a major hurricane, and then into a Category5 hurricane, late on August16. After briefly weakening, the hurricane intensified as it approached the northern gulf coastline. Early on August18 as it moved ashore near Bay St. Louis, Mississippi, Camille attained maximum sustained winds of 175miles per hour (280kilometres per hour), and a minimum pressure of 900millibars (26.58inches of mercury). Throughout the United States, Camille killed at least 343people. This included 55indirect fatalities, mostly from cardiovascular failure. The hurricane also caused at least $1.42billion in damages in the United States, making it the country's most expensive hurricane at the time, surpassing 1965's Hurricane Betsy.
 

Before entering the Gulf of Mexico, Camille brought high winds and caused major river flooding to parts of Cuba, killing at least five people. After the hurricane entered the Gulf of Mexico, the United States Weather Bureau issued widespread hurricane warnings and watches from Louisiana to Florida. Off the coast, Camille's strong winds produced high waves that destroyed three oil platforms and flooded several others. In southern Mississippi where it moved ashore, the hurricane produced the largest storm surge in American history at the time, with a peak water level of 24.6 feet (7.5m) recorded at Pass Christian; it was later surpassed by Hurricane Katrina in 2005. The storm surge and high winds caused tremendous damage, flattening nearly everything along the Mississippi coast and portions of southeast Louisiana. The winds devastated the region's agriculture, and contributed to the end of tung oil production in the United States. In Mississippi, 172people died, while another nine died in Louisiana.


The hurricane weakened quickly as it pushed inland, falling below hurricane strength north of Jackson, Mississippi, and weakening further to a tropical depression over Tennessee. In parts of Mississippi and Tennessee, the rains helped end drought conditions. However, as Camille tracked through the Ohio Valley as a tropical depression, it generated severe thunderstorms that led to a cloudburst over parts of Virginia. The highest rainfall total was 27 inches (690mm), recorded in a trash barrel near Massies Mill; this was the highest rainfall recorded in the state related to a tropical cyclone. The rains led to damaging floods across the Appalachian Mountains, killing over 153people in Virginia and another two in West Virginia. After emerging into the western Atlantic Ocean, Camille restrengthened to a strong tropical storm before becoming extratropical on August 22. The name Camille was retired following the 1969 hurricane season.


Meteorological history

[image: Map plotting the storm's track and intensity, according to the Saffir–Simpson scale]Map plotting the storm's track and intensity, according to the Saffir–Simpson scale
Map key
Saffir–Simpson scale

 Tropicaldepression (≤38mph,≤62km/h)

 Tropicalstorm (39–73mph,63–118km/h)

 Category1 (74–95mph,119–153km/h)

 Category2 (96–110mph,154–177km/h)

 Category3 (111–129mph,178–208km/h)

 Category4 (130–156mph,209–251km/h)

 Category5 (≥157mph,≥252km/h)

 Unknown





Storm type

 Tropical cyclone

 Subtropical cyclone

 Extratropical cyclone, remnant low, tropical disturbance, or monsoon depression





Hurricane Camille's precursor was a tropical wave that emerged off the coast of West Africa near Dakar, Senegal, on August5, 1969. The wave moved westward across the Atlantic Ocean, tracked by satellite imagery. On August9, the associated thunderstorms concentrated into a circular area of convection while located about 500mi (800km) east of the Lesser Antilles. On the next day, the wave moved through the island chain and continued into the Caribbean Sea. By August13, its convection spread from near Jamaica to the northeast through the Bahamas, although there was no evidence of a closed circulation. The thunderstorm developed banding features, and although it is unclear exactly when tropical cyclogenesis occurred, a tropical depression formed around 00:00UTC on August14. At the time, it was located roughly halfway between Jamaica and the Cayman Islands. The depression intensified into a tropical storm within six hours of its formation. At 17:00 on August14, the National Hurricane Center (NHC) initiated advisories on Camille as the third named tropical storm of the season. The development was confirmed when the Hurricane Hunters observed an intensifying tropical storm on August14 with winds of 60mph (95km/h), located about 50mi (80km) west-northwest of Grand Cayman. Upon being classified as a tropical storm, Camille was located within an area conducive to further strengthening, with light wind shear and warm, moist air coming from the south. The outflow to the north was amplified by a cold core low over the Mississippi Valley, while a narrow ridge of high pressure existed northeast of the storm. The NHC later wrote that "it was apparent almost from the outset that Camille would be an explosively deepening storm."
 

The newly formed tropical storm attained hurricane status by 06:00 on August15, making it the second hurricane of the season. Camille moved northwestward toward western Cuba, described by the NHC as "small but potent", as it was tracked by radar from Havana. Late on August15, the hurricane attained its first peak intensity, with maximum sustained winds of 110mph (180km/h). At 22:00 that day, Camille struck western Cuba between Cape San Antonio and Guane, and it weakened slightly over land. By early on August16, the hurricane had emerged into the Gulf of Mexico. Initially, the NHC anticipated that Camille would turn to the north and northeast, forecasting that the hurricane would eventually move ashore the Florida panhandle. Instead, Camille continued northwestward and resumed its rapid intensification trend after leaving Cuba. For about 18hours, the Hurricane Hunters provided radar imagery of the center of Camille, but were unable to make direct observations of the hurricane's center, partly due to Camille's small eye. Camille's structure evolved further as strong feeder rainbands developed in each direction. The hurricane's eye contracted to a diameter of less than 10 miles (16km), equating to a 9mile (15km) radius of maximum winds. Late on August16, Camille attained peak winds of 175mph (280km/h), while located about 300mi (490km) west of Key West, Florida. This made it a Category5 on the modern-day Saffir–Simpson scale, the highest category on the scale corresponding to maximum sustained winds of at least 157mph (253km/h). The intensity was based on observations from the Hurricane Hunters, which initially had difficulty measuring the intensity in the eye due to the small size. A dropsonde released during reconnaissance recorded a minimum atmospheric pressure of 908mbar (26.8inHg), which at the time was the lowest pressure recorded by reconnaissance aircraft. A dropsonde from another flight around 00:00 on August17 recorded a slightly deeper central pressure of 905 millibars (26.72inHg).


[image: A radar loop of Hurricane Camille shows its track near Louisiana and Mississippi]Radar loop of Hurricane Camille before making landfall in Mississippi late on August 17
As it continued toward the Gulf Coast of the United States, Camille maintained a small eye, which began to undergo an eyewall replacement cycle. Observations from the Hurricane Hunters indicated that Camille weakened, dropping to Category4 status late on August17. Dropsonde data from the flight indicated a central pressure of 919 millibars (27.14inHg), before the plane was forced to end its mission early due to a damaged engine. Camille subsequently re-intensified as it neared the coast. From 02:30–03:30 on August18, the hurricane moved across marshlands in St. Bernard Parish, Louisiana, while the center of Camille remained just offshore the state. At 04:30 that day, Camille made landfall at Waveland, Mississippi, with peak winds of 175mph (280km/h). The NHC originally assessed that Camille was even stronger at landfall, with estimated sustained winds of 190mph (305km/h), before a reanalysis in 2014 was completed. As Camille moved ashore, an observer in Bay St. Louis measured a minimum pressure of 904 millibars (26.70inHg) on the edge of the eye. The reanalysis concluded that Camille made landfall with a minimum central pressure of 900 millibars (26.58inHg).
 

Within 14hours of moving ashore, Camille weakened to tropical storm status, as the track shifted to the north. It curved around the western periphery of the ridge near Bermuda. At 10:00 on August18, the NHC discontinued advisories while the center of Camille was located near Jackson, Mississippi. After moving across Mississippi, the storm weakened into a tropical depression over Tennessee on August19, by which time Camille began a turn to the northeast. By this time, the track was influenced by a stationary cold front that extended from Nebraska to North Dakota. On August20, the circulation accelerated eastward, moving through parts of Kentucky, West Virginia, and later Virginia. After moving through the Blue Ridge Mountains, Camille began to re-intensify despite still being over land as it encountered an area of higher moisture content. Late on August20, it emerged into the Atlantic Ocean near Norfolk, and by 18:00that day Camille regained tropical storm intensity. By this time, the storm began influencing the track of Hurricane Debbie over the central Atlantic, causing the latter storm to pass east of any land areas. On August21, Camille reached a secondary peak intensity of 70mph (110km/h), as it accelerated to the northeast. On August22, Camille was affected by cooler, drier air, and it weakened over the north Atlantic Ocean before transitioning into an extratropical cyclone. Later that day, the circulation became absorbed by a cold front while located south of Newfoundland.


Records


Most intense Atlantic hurricanes 	v
	t
	e




	Rank
	Hurricane
	Season
	Pressure


	hPa
	inHg


	1
	Wilma
	2005
	882
	26.05


	2
	Gilbert
	1988
	888
	26.23


	3
	"Labor Day"
	1935
	892
	26.34


	Melissa
	2025



	5
	Rita
	2005
	895
	26.43


	Milton
	2024


	7
	Allen
	1980
	899
	26.55


	8
	Camille
	1969
	900
	26.58


	9
	Katrina
	2005
	902
	26.64


	10
	Mitch
	1998
	905
	26.73


	Dean
	2007


	Source: HURDAT



Camille produced the eighth–lowest official sea level pressure ever recorded in the Atlantic basin, at 900 millibars (26.58inHg). This was also its landfall pressure; the only hurricane to hit the United States with a lower pressure at landfall was the Labor Day Hurricane of 1935. The wind speed of Camille can only be approximated, as no meteorological equipment survived the extreme conditions at landfall, but a reanalysis in April 2014 estimated that Camille had maximum sustained winds of 175mph (282km/h). As of 2018, Camille was one of only four Category5 Atlantic hurricanes to make landfall on the continental United States at that intensity. The others were the 1935 Labor Day hurricane, Hurricane Andrew of 1992, and Hurricane Michael of 2018.


When Camille moved ashore Mississippi, it produced the highest storm surge recorded in the continental United States at the time. The powerful waves destroyed most tidal gauges near the coast. Based on the debris levels in Pass Christian, Camille produced tides as high as 24.6ft (7.5m). The high water mark for an enclosed building was 22.6ft (6.9m) above mean sea level, recorded at a Veterans of Foreign Wars building in town. Camille's record storm surge was later surpassed by Hurricane Katrina in 2005, which produced a high water mark of 27.8ft (8.5m), also in Pass Christian.
 

After moving across the south-central United States, Camille dropped torrential rainfall in central Virginia. The highest observed rainfall was 27in (690mm), recorded in a trash barrel near Massies Mill that had been emptied before the rains began. This was the highest rainfall recorded in the state from a tropical cyclone.


Naming background

In the 1960s, there were four lists of feminine given names used for Atlantic hurricanes, with each list being used every fourth year. The practice of retiring hurricane names was meant to be temporary, with the guideline that a name be retired for ten years. When the name Carla was retired in 1961, it was replaced on the 1965 list with Carol, a name retired in 1954 when its namesake devastated New England. Since over a decade had passed, Carol was eligible for reuse. Carol entered the 1969 list, but scientists from the National Hurricane Research Laboratory (NHRL) asked the naming committee in January 1969 to permanently retire Carol, Edna, and Hazel since papers were still being written about the storms. The committee agreed but needed a replacement "C" name. Banner Miller, a member of the National Hurricane Research Laboratory, suggested Camille, named after the daughter of NHC worker John Hope. Camille had carried out a research project for school and impressed Miller. "We kept it quiet for many years," Camille said in an interview c.2014.


Preparations

[image: A map displays the National Hurricane Center forecasts and the actual track on a map]National Hurricane Center Track Forecasts for Camille from western Cuba onward. The system's actual track is marked by the line farthest to the west.
Shortly after Camille formed, the National Hurricane Center advised residents on the Isle of Pines and in western Cuba to prepare for gale-force winds, heavy rains, and rising tides. The agency also recommended small boats to remain in harbor. The threat of the storm prompted officials to evacuate thousands along the western coast of Cuba and on the Isle of Pines to higher ground. On the Isle of Pines, 10,000cattle and 6,000turkeys were moved to safer areas.


On August14 upon Camille's first advisories, the Weather Bureau alerted the Army Corps Mobile District about a possible hurricane emergency in a few days. This gave days of warning to move offshore barges and other vessels to safer harbor. Power companies also began making plans upon the hurricane's formation, such as gathering electric repair workers from nearby states to be ready. Beginning on August15, the NHC warned small boats not to sail far from the southern Florida coasts, and later that day extended the same warnings to mariners along the Florida panhandle and Alabama coast. The agency's initial forecasts anticipated that Camille would move farther east than the hurricane's eventual track. On August16, the NHC issued a hurricane watch between Biloxi, Mississippi, to St. Marks, Florida. Part of the region was upgraded to a hurricane warning between Fort Walton Beach and St. Marks. The hurricane warning was extended westward, first to Biloxi, and later to Grand Isle, Louisiana, giving residents about 15hours of notice before landfall. The NHC warned for the potential of coastal flooding, heavy rainfall, tornadoes, strong winds, and 15 to 20ft (4.6 to 6.1m) storm tides along the Mississippi coast.
 

Ahead of the storm, workers at Keesler Air Force Base (AFB) and the Naval Construction Battalion Center prepared by boarding up windows, securing vents, and moving outdoor furniture, before moving to the bases' shelters. All aircraft, including 17T-28 Trojans and five C-47 Skytrains, were flown to Perrin Air Force Station in Texas to avoid the hurricane. The Weather Bureau issued evacuation warnings on August17 between Bay St. Louis, Mississippi, and Mobile, Alabama. About 200,000people evacuated their homes in Alabama, Mississippi, and Louisiana. The evacuees utilized hotels, the houses of friends and relatives, or the 263shelters across the region. Among the evacuees were about 99% of residents along the Mississippi gulf coast below an elevation of 20ft (6.1m). Police officers and volunteers helped warn residents of the approaching storm, while television and radio stations broadcast alerts. Complications during evacuations included residents' skepticism of the predicted 190mph (310km/h) winds or 20ft (6.1m) storm tide, as well as confusion over the hurricane's anticipated landfall. Television coverage for the New Orleans media market underplayed the specifics of the impacts, while a few radio stations broadcast outdated weather reports. Several people were arrested for refusing to evacuate, while other residents stayed behind, riding out the storm in their attics. As winds picked up, the mayor of Gulfport, Mississippi, ordered all prisoners to be released from the city jail but none would leave. More than 44,000people sheltered in Mississippi, including about 15,000people who stayed at Keesler AFB. Nearly all of Plaquemines and St. Bernard parishes in Louisiana were evacuated by the time Camille moved ashore, with shelters segregated by race.


After Camille weakened and moved inland, local weather bureau offices continued to monitor the storm, expecting that the remnants would reach western Pennsylvania. The only nearby weather radar stations were in Richmond, Virginia, and Washington, D.C., too far away to detect the thunderstorms in western Virginia. Weather forecasters only predicted upwards of 2in (51mm) of rainfall for the region. Due to the lack of real-time rainfall information, forecasters were unable to issue flood warnings in mountainous regions of Virginia. Downed telephone lines prevented reports from reaching the weather bureau office, leaving most communities unaware of the flood threat. Local police and volunteers warned people about the floods and assisted in evacuations. In Covington, the city evacuated due to a water gauge recording system, set up in 1958. Similarly, Buena Vista residents were able to evacuate due to reports from the river gauges. Richmond had about 24hours of warning before the arrival of the floods. The city was able to implement its flood disaster plan, which included closing dikes and evacuating low-lying areas.



Impact


Effects of Hurricane Camille by area
 
	Country
	Deaths
	Damage (USD)
	Ref.


	Cuba
	5
	$5million
	


	United States
	>343
	$1.42billion
	


	Mississippi
	172
	$950million
	


	Louisiana
	9
	$322million
	


	Virginia
	>153
	$140million
	


	Offshore Gulf of Mexico
	0
	$100million
	


	Alabama
	0
	$23.7million
	


	West Virginia
	2
	$750,000
	


	Florida
	0
	$500,000
	




	Total
	>348
	$1.43billion
	


	Because of differing sources, totals may not match.




Hurricane Camille produced a variety of effects from the Caribbean to the Mid-Atlantic states. The NHC stated that Camille "[ranked] as the most destructive of all hurricanes." The total U.S. estimated cost of damage was $1,420,750,000, which made Camille the country's costliest hurricane at the time, slightly surpassing 1965's Hurricane Betsy when unadjusted for inflation. Throughout the United States, Camille killed 343people, including 288 directly, across Mississippi, Louisiana, Virginia, and West Virginia. There were many indirect deaths after the storm. A 2016 examination of death certificates in Mississippi and Virginia identified 55 indirect fatalities, most of them from cardiovascular failure. In addition, a plane crashed during takeoff at New Orleans' Lakefront Airport, killing four people, while carrying supplies to the Mississippi coast. More than 9,000people were injured by the hurricane.


Along the United States gulf coast, Camille had a variety of damaging effects that impacted agriculture, housing, transportation, and utilities. From Alabama to Louisiana, the hurricane left an estimated 200,000people homeless. From Louisiana to Mobile Bay, all Coast Guard buoys were moved or damaged, which disrupted navigation and cost $1.2million to repair. The powerful waves submerged and eroded nearly all of the barrier islands offshore Mississippi and Alabama. Pelican Island, located off Alabama's Dauphin Island, completely disappeared following the hurricane. The waves cut Mississippi's Ship Island in two by creating an inlet later known as the Camille Cut, after about 251 acres (1.02km2) of land was eroded. Nearly every pier along the gulf in Alabama and Mississippi was destroyed, and many piers in Florida were damaged. The hurricane washed out about 20mi (32km) of Louisville and Nashville Railroad (L&N) track from New Orleans to Pascagoula, Mississippi.


Caribbean and Offshore Gulf of Mexico

Across Cuba, five people died during Camille's passage, and damage was estimated at $5million. The hurricane severely damaged sugar and tobacco plantations. While making its first landfall in Cuba, Camille produced winds of 92mph (148km/h) in the city of Guane. Rainfall reached 10 inches (250mm) in western Cuba and nearby Isla de la Juventud. On Isla de la Juventud, the storm inflicted damage to about 100houses. In Pinar del Río Province, Camille caused heavy damage, primarily from river flooding, resulting in a state of emergency. About 20,000people were left homeless in the province.
 

In its formative stages, Camille produced light rainfall and squalls across Grand Cayman. The hurricane increased rainfall across Central America. In Costa Rica, the rains caused flooding and clogged sewer lines in the capital city San Jose. In southeastern Mexico, the hurricane dropped heavy but beneficial rainfall.


In the open Gulf of Mexico, the hurricane produced wave heights of 70 to 75ft (21 to 23m), as measured by Shell Oil Company. This greatly exceeded the predicted maximum wave heights of 20ft (6.1m) when the oil platforms were first built. Along the ocean floor, the storm created mudslides, and the combination with strong waves and winds destroyed three oil platforms, including one that at the time was the world's deepest oil well. Property damage to the offshore oil industry were initially estimated at $100million. The strongest winds associated with Camille were recorded by an anemometer on a drilling rig off the eastern Louisiana coast; the device recorded a gust of 172mph (277km/h), along with 10-minute sustained winds of 130mph (210km/h), before it failed. Several oil platforms foundered, or filled with water, while pipelines were wrecked by the strong waves.


Mississippi

[image: An image shows two large ships beached in Gulfport, Mississippi]Two large ships – the Alamo Victory and the Hulda, beached in Gulfport, Mississippi
Camille made landfall in southern Mississippi as a Category5 hurricane, producing powerful winds and a significant storm surge. The powerful waves destroyed most tidal gauges near the coast. Based on the debris levels in Pass Christian, Camille produced tides as high as 24.6ft (7.5m). The high water mark for an enclosed building was 22.6ft (6.9m), recorded at a Veterans of Foreign Wars building in town. Camille produced the highest ever storm surge in American history until it was surpassed by Hurricane Katrina in 2005. Floodwaters reached 20mi (32km) upstream the lower Pascagoula and Jourdan rivers. In addition to its high tides, the hurricane produced heavy rainfall as it moved ashore. A station at the NASA Mississippi Test Operations site near Picayune measured 10.06in (256mm) of precipitation, which was the highest rainfall total in the state. An anemometer near the site measured winds of 115mph (185km/h) at a height of 200ft (61m) for an extended period and the facility also estimated wind gusts as high as 160mph (260km/h). There were no direct wind observations near the landfall location; however, researchers estimated that wind gusts reached 200mph (320km/h). The Monthly Weather Review described the resulting impacts as "characteristic of the wind damage ordinarily associated with major tornadoes." Keesler AFB in Biloxi recorded 129mph (208km/h) wind gusts. About four hours after landfall, an anemometer in Columbia recorded sustained winds of 114mph (183km/h). Farther inland, wind gusts in Jackson reached 67mph (108km/h). Camille also produced a tornado that touched down in Waynesboro.


In Mississippi, Camille killed 172people, including 41people who went missing and were never found. The hurricane also inflicted about $950million worth of damage in the state. There were at least 116deaths in Harrison County alone. Within the immediate landfall vicinity, the hurricane's winds and floodwaters swept away all homes and structures down to their foundations. The hurricane destroyed nearly everything along the entire coast in the state for at least three blocks inland, while the towns of Pass Christian and Long Beach were nearly destroyed. Other communities amongst the hardest hit were Clermont Harbor, Lakeshore, and Waveland, along with coastal portions of Gulfport, Mississippi City, and Biloxi. Beach front neighborhoods not facing the Gulf, such as those on the Back Bay of Biloxi, were flooded by rising water, though most buildings remained standing due to a lack of wave action. The hurricane produced widespread power outages, affecting 20counties in the state, including some that lost power for 15days. Downed power lines produced several small fires. Mississippi Power Company lost parts of its transmission network, and restorations were hampered by downed trees and debris. About 15% of telephone users across the state lost service during the hurricane. Statewide, the hurricane damaged 46,460homes and trailers, including 4,287 that were destroyed. Camille also destroyed or severely damaged 2,647farm buildings and 569businesses in the state. In Gulfport alone, over 5,000 automobiles were damaged beyond repair. Across Mississippi's southernmost 15counties, the hurricane damaged 1,900,000 acres (770,000ha) of commercial forestlands to some degree. Most affected was the tung industry, as the hurricane destroyed more than 35,000 acres oftung trees, which contributed to the end of the tung oil industry in the United States. Strong winds knocked down the equivalent of about 1.2billion board feet (2.8million km2) worth of lumber, of which more than 85% was salvageable. Many pecan orchards were also damaged. Near the coast, more than 6,000oak trees died due to the combination of waves, winds, and salt spray. Crop damage occurred as far north as Hattiesburg.
   

[image: The Richeliu Apartments are shown largely in tact before Camille]


[image: The Richeliu Apartments largely destroyed after Camille]
Richeliu Apartments before and after Hurricane Camille







Camille had its most significant impacts near the coast. Large portions of U.S. Highway90 were damaged or blocked by sand and debris. At Pass Christian, the waves destroyed about 35% of the town's seawall. The Richelieu Manor Apartments were destroyed, killing eight people there; the apartments inspired an urban legend that 24residents rode out the storm and held a hurricane party. The hurricane also destroyed the town's Trinity Episcopal church, originally built in 1849, which killed 15 of the 16people who took shelter there. The Dixie White House, where President Woodrow Wilson and his family once stayed, was badly damaged, and subsequently torn down after the hurricane. Also in town, the hurricane destroyed a house designed by architect Frank Lloyd Wright. In Bay St. Louis, the hurricane destroyed a L&N railroad bridge. The port at Gulfport was largely destroyed, with only a portion of one wharf available for use after the hurricane. Also in Gulfport, the high waves beached a barge, leaving it on the median of U.S.90, while also washing ashore three large cargo ships – the Alamo Victory, the Hulda, and the Silver Hawk. Of the three ships, only the Alamo Victory was refloated. The Memorial Hospital at Gulfport was damaged, forcing 729patients to be evacuated. The Biloxi hospital was damaged, but remained operational. Keesler AFB sustained about $4.8million in damage. Also in Biloxi, the hurricane destroyed the Episcopal Church of the Redeemer. In Long Beach, 36buildings at the U.S. Naval Construction Center were destroyed, while hundreds of structures required new roofs, estimated at 90% of the buildings at the complex. In Pascagoula, the hurricane washed ashore the SS Mormacsun.
 

Though Camille weakened as it moved inland, its winds continued to cause major damage. A high school north of Waveland suffered roof and window damage and several mobile homes being used as temporary classrooms were destroyed. Every building on the campus of Pearl River Community College was damaged, one of them being totally destroyed. In Picayune, a high school was heavily damaged by a collapsed smokestack. In Poplarville, an estimated 90% of homes were damaged. Two schools in the city and a manufacturing plant were heavily damaged. A steel forestry service observation tower was uprooted by its foundation. The tung crop in the county was a near total loss. In Columbia, the storm caused extensive damage, unroofing buildings and knocking down large numbers of trees. Camille blew out storefront windows and damaged buildings in Simpson County, including the county courthouse. The storm passed over the Ross Barnett Reservoir, causing a pileup of one foot (0.3 metres) of water at the dam, leading to slight damage.


Louisiana

[image: Portions of U.S. Highway 90 sustained damage]Road damage along U.S. Highway 90
While near peak intensity, Camille's eye crossed over the marshlands of eastern St. Bernard Parish. Due to the lack of dry land in the vicinity, it was not considered a landfall, although Camille still produced Category5 hurricane-force winds in eastern Louisiana. Wind gusts were estimated as high as 160mph (260km/h) in Slidell. The city also recorded the state's highest rainfall from Camille, totaling 5.23in (133mm). Two people drowned in Slidell after driving into a flooded canal during the hurricane. Near New Orleans, Lakefront Airport recorded wind gusts of 109mph (175km/h). The storm turned in time to avoid a direct hit to the City of New Orleans, which was devastated just four years prior by Hurricane Betsy. Aside from eastern sections of the city, most of New Orleans only experienced tropical storm-force winds. Two levees broke in the city, forcing residents across twelve blocks to evacuate. A break in the uptown side of the Industrial Canal levee caused up to 3ft (0.9m) of flooding. Strong winds damaged storefronts in the downtown area and small planes at Lakefront Airport. Outside of the city, wind gusts in Boothville reached 107mph (172km/h) before the instrument lost power. In Boothville, floodwaters reached 17ft (5.2m) deep, while the Ostrica Lock near Buras recorded a storm surge of 16ft (4.9m). Camille's storm surge reached several hundred miles inland along the Mississippi River. The barometric pressure fell to 27.80 inches of mercury (941hPa) at Garden Island.
 

Throughout Louisiana, the hurricane killed nine people, and left $322million in damage. The combination of strong northerly winds and floodwaters nearly destroyed everything from Venice to Buras, "removing almost all traces of civilization", according to the weather bureau. Statewide, Camille damaged 8,175homes and trailers, including 2,435 that were destroyed. The hurricane also damaged or destroyed 211farm buildings and 110businesses. Strong winds knocked down trees and power lines across the region. Agriculture industries experienced damage, while at least 5,000 cattle drowned. The state's citrus industry failed to produce any output in 1969, a continuation of the dearth of citrus production since Hurricane Betsy in 1965. At least 94ships in the Mississippi River sank or washed ashore. Water washed over portions of U.S. Highway 90 to a depth of 10ft (3.0m). The worst storm surge flooding occurred in Plaquemines Parish and lower St. Bernard Parish. Several feet of surge also occurred along the shores of Lake Pontchartrain and around Grand Isle. In Boothville-Venice, the combination of winds and storm surge destroyed the local weather bureau office, fire station, and school. The hurricane uprooted vegetation along the Mississippi River delta; plant regrowth occurred quickly in marshes, but took longer in bodies of water.


Alabama and Florida

Map of rainfall associated with Hurricane Camille in the United States
The hurricane's high floodwaters extended into Alabama, reaching 30mi (48km) upstream the Mobile River from Mobile Bay. Storm surges in Alabama peaked at 9.2ft (2.8m) on Dauphin Island and 9.1ft (2.8m) at Gulf Shores. Across southern Alabama, the floods washed out or left sand on many roads. All offshore islands were completely inundated except for Dauphin Island, of which around 70% was covered with floodwaters. An Air Force radar on the island sustained damage during the storm. The high waters damaged parts of the causeway across Mobile Bay, while also damaging the adjacent businesses and fishing camps. Five bridges in Mobile County had minor damage. Hurricane-force winds from Camille extended into far southwestern Alabama, estimated at Category1 intensity. Mobile recorded a peak wind gust of 74mph (119km/h). The highest rainfall report received within Alabama was 6.52 inches (166mm), recorded near Fairhope. Statewide, damage reached $23.6million. The hurricane damaged 578houses or trailers, including 10homes and 12trailers that were destroyed. Camille also destroyed or severely damaged 14businesses. Camille's high winds knocked down trees and affected agriculture industries in the state, including pecan and soybean. The hurricane also flattened about 20,000 acres (81km2) of corn fields in the state.


The large circulation of Camille resulted in tides three to fiveft (1 to 2m) above normal as far east as Apalachicola, Florida. A bridge carrying State Road 292 in Pensacola recorded a peak tide of 4.8ft (1.5m). Areas as far as Tampa Bay reported tides about oneft (0.3m) above normal. Across the western Florida panhandle, Pensacola Naval Air Station measured 4.16 inches (106mm) of rain, while a station in the city recorded wind gusts of 71mph (114km/h). Ahead of its landfall, Camille spawned an F0tornado in Pensacola, which damaged a building and a car. Another F0 tornado touched down in Santa Rosa County. Camille's damage across Florida was estimated to be around $500,000. This included beach erosion and crop damage, with pecan and corn the most affected.


Ohio Valley and West Virginia

As Camille moved inland, it produced rainfall across the southeastern United States and into the Ohio Valley. Near Lake Toxaway in North Carolina, rainfall reached 4.92in (125mm), while the highest rainfall in Tennessee was 4.5in (110mm), recorded in Bolivar. The rains relieved severe drought conditions in western Tennessee, proving beneficial, although there was minor street flooding. Memphis International Airport recorded wind gusts of 32mph (51km/h). The winds were strong enough to knock down a tree onto a power line. West of the storm's center, rainfall reached 2.63in (67mm) in Eudora, Arkansas, the highest precipitation total in the state. Rainfall totals over onein (25mm) reached southeastern Missouri and into southern Illinois, Indiana, and Ohio. Heavier rainfall occurred in central Kentucky, reaching 4.25in (108mm) in West Liberty.
 

In West Virginia, the highest recorded precipitation was 5.04in (128mm) in McRoss. The rains caused damaging flash flooding in Nicholas, Greenbrier, and Summers counties. The Greenbrier River crested at 17.1ft (5.2m), or 3.1ft (0.94m) above flood stage. Two people died in Renick, West Virginia, when floods trapped them in their house. In Anjean, floods washed out 30homes. Statewide, the floods damaged 356houses and trailers, including 48 that were destroyed. The floods also damaged or destroyed five businesses, along with 315farm buildings. Statewide damage totaled $750,000.


Virginia

Flooding damage at Howardsville, Virginia; the bridge formerly carried Virginia Route 626 over the Rockfish River.
When Camille entered Virginia as a tropical depression, it drew moisture from the south, which concentrated as the circulation moved through the Appalachian Mountains. The thunderstorms intensified and concentrated north and east of the circulation center as they approached the western slope of the Blue Ridge Mountains. These thunderstorms developed into "catastrophic cloudburst proportions", as described by a report conducted by the United States Geological Survey (USGS). The highest rainfall total was 27in (690mm), recorded near Massies Mill in Nelson County. Several other locations in the county recorded more than 1ft (300mm) of rainfall. The Weather Bureau also received an unconfirmed report of 31in (790mm) of precipitation over five hours, recorded at the junction of the Tye and Piney rivers. Most of the heavy rainfall occurred over an eight hour period. Researchers estimated that the rainfall totals represented more than 80% of the maximum potential precipitation for the area. The heavy rains produced landslides as well as flash flooding along creeks and rivers. The landslides occurred on hillsides with a slope greater than 35%, with lidar scans indicating that nearly 3,800landslides occurred in Nelson County alone. Flooding and landslides caused significant damage across Albemarle, Amherst, Fluvanna, Nelson, and Rockbridge counties. Record-breaking flooding occurred along the York River, while floodwaters along the James River were the highest in more than a century.


Camille's floods produced what the USGS described as "the worst natural disaster ever to strike Virginia." There were 153deaths in the state, including 123 in Nelson County alone. Most of the deaths were due to blunt trauma from mudslides. There were eight fatalities that were unidentified. Statewide, the floods destroyed 313homes along with 31trailers, while also causing severe damage to another 415homes and 65trailers. An additional 1,870homes had minor damage. The monetary costs of Camille in Virginia totaled $140million. This included $54.635million in damaged businesses, industries, or commercial buildings. Floods and landslides damaged or washed out 200mi (320km) of state highways, while damaging or destroying 133bridges. Among the three destroyed bridges were state highways along the James River – routes 602, 603, and 690. About threemi (fivekm) of U.S. 29 was damaged and shut down. Damage along the state's Interstate highways was confined to gutters, guardrails, ditches, and shoulders, and a portion of I-95 was temporarily closed in Caroline County. Road damage totaled $17.48million. Railroads in the state experienced $4.1million in damage. Power, phone, and gas utilities collectively had over $2.5million in damage from the storm. Agriculture and farming industries suffered $23.8million in damage; this included 950farm buildings that were damaged or destroyed, along with fields that were washed away, and lost livestock.


In Nelson County, the rains were so heavy that birds drowned in trees, according to newspaper reports. In the Davis Creek community in the county, the floods swept away 23houses, leaving only two standing, resulting in at least 27fatalities. Most of the community of Massies Mill was destroyed, sparing only two houses and a church. In Buena Vista, floodwaters reached 30ft (9m) deep, sweeping away vehicles and covering entire factories. Businesses and industries in the city incurred more than $26million in damage. The Tye River in Lovingston produced a flood discharge that was eight times the maximum on the 31year record. The Rivanna River at Palmyra rose 35ft (11m), while the North Anna River near Doswell rose 27ft (8.2m) over seven hours. Floodwaters reached nearly 14ft (4m) deep in parts of Glasgow, largely destroying the town's business district. In Scottsville and Waynesboro, floodwaters reached eightft (twom) deep. Tributaries and mountain streams collected in the James River to produce record or near-record flood conditions, which nearly destroyed all of the river settlements between Lynchburg and Richmond. In the former city, the James River crested at 26ft (7.9m), which was the highest water level since 1877. In Richmond, the James River reached a peak of 28.64ft (8.73m), which equaled the record crest set in 1936 and surpassed all other floods in at least a century. In the city, the James River had a peak flow of 220,000ft3 (6,200m3) per second, the second-highest on record. The floodwaters inundated low-lying parts of Richmond, including areas near the James River that flooded after a pumping station failed. Citywide damage was slightly over $9million. At Schuyler, a hydroelectric dam on the Rockfish River was overtopped, destroying the dam's powerhouse and washing out a bridge downstream.


Elsewhere

In Maryland, Camille brought heavy rains, peaking at 6.55in (166mm) at Princess Anne. The rains caused localized flooding, which closed roads and washed out a few bridges. The rains damaged a junior high school in Princess Anne after floodwaters reached 15ft (4.6m) deep. Near Great Mills, 14residents evacuated by helicopter due to the floods. Minor flooding occurred in Delaware. Precipitation from Camille reached as far north as Pennsylvania, with a total of 3.25in (83mm) recorded in Somerset. In neighboring New Jersey, Cape May recorded 1.62in (41mm) of rainfall.


Aftermath


Debris from CamilleIn the days after the storm struck Cuba, the government deployed medical teams to affected regions to provide typhoid vaccine shots. Officials noted the potential for the spread of disease, due to flooding from Camille as well as previously wet conditions.


Across the Gulf Coast of the United States, the response to the hurricane involved many federal, state, and local agencies and volunteer organizations. By May 1970, the federal government had spent more than $25million toward relief efforts, including reimbursing state and local governments. Then-president Richard Nixon declared 26Mississippi counties as disaster areas, along with 2counties in Alabama, 4parishes in Louisiana, and 27counties in Virginia. Federal agencies that assisted in the relief efforts included the Economic Development Administration (EDA), the General Services Administration (GSA), the Office of Economic Opportunity (OEC), the Small Business Administration (SBA), and the departments of Health, Education, and Welfare (HEW) and Housing and Urban Development (HUD). The Department of Defense contributed $34million and 16,500military troops that helped in the recovery, such as clearing debris or distributing food. The United States Coast Guard surveyed coastal areas by helicopter to search for survivors. Rescues occurred as late as August24, when a helicopter spotted a family of 12people that was without food or water for days. The Department of Health provided $4million towards medicine, vaccines, and other health related needs. The Federal Highway Administration helped fund repairs to roads, paying the entire cost of federal-Aid highway repair and reconstruction. By January 1970, over $13.71 million worth of highway projects had been approved. The Federal Water Pollution Control Administration assisted with sewage treatment in Mississippi and Virginia and helped clean up an oil spill in the Boothville-Venice area of Louisiana. Within three days of Camille's landfall, power was restored to Keesler AFB, although the outages and damage halted training for 15days. After the base was cleared of debris and emergency power was restored, Keesler AFB became a hub for search and rescue operations, for aerial damage assessments, and as a point for distributing aid. Helicopters from the base flew food and medicine to storm-damaged communities until early September. After Vice President Spiro Agnew surveyed disaster areas, Nixon visited Gulfport–Biloxi Airport on September8, speaking to a crowd of more than 35,000attendees.
 

The Farmers Home Administration designated 33counties in Mississippi as emergency areas. The Department of Agriculture's Consumer and Marketing Service provided over 4,687,000lb (2,126,000kg) of surplus food to victims of Camille. The Post Office Department spent over $100,000 restoring service and repairing 46 post offices affected by the storm. NASA's Marshall Space Flight Center in Huntsville, Alabama, sent a team along with a 200-bed mobile hospital to the hardest hit areas. HUD provided 5,000temporary homes to disaster areas, while the NASA facility near Picayune, Mississippi, served as a temporary shelter for about 1,500people. Representatives from HEW informed Mississippi schools that they would not receive federal funding unless they integrated their schools. Camp Shelby opened and temporarily housed about 5,000residents, and was likewise forced to integrate; this was despite the New York Times describing the camp as, "one of the least integrated of all of the U.S. military bases". The University of Southern Mississippi held 5,000people displaced by Camille. Mississippi segregated buses of evacuees from Pass Christian, sending black people to Jackson State College while sending white people to the Robert E. Lee Hotel in Jackson, though the latter allowed black refugees on a separate floor.


Ruins of a gas station in Biloxi, Mississippi
Mississippi Governor John Bell Williams activated more than 1,200National Guardsmen to help protect against looting and look for survivors. The governor also activated martial law for parts of the coast, which lasted until August27. Martial law was declared for Plaquemines Parish and the city of Bogalusa, Louisiana. Power and water companies brought workers from other states to assist in the restoration of utilities. By a week after the storm, water service was restored in Gulfport, Mississippi, followed by Biloxi a week later. Following the hurricane, Governor Williams established the Gulf Regional Planning Commission, which created stricter building codes along the Mississippi coast. Various nongovernmental agencies and volunteers helped in the aftermath of the hurricane, including the Salvation Army. The American Red Cross opened up 29relief centers, operated 27mobile units, and set up seven food kitchens. The Red Cross faced criticism for racial bias in aid distribution. In Jackson, Mississippi, comedian Bob Hope hosted a telethon that raised more than $1.3million toward helping storm victims.
 

Across coastal areas, roads were closed for several days due to a combination of building debris and fallen trees, with 2,400mi (3,900km) of roads and streets affected. The Army Corps of Engineers coordinated debris removal, and within a week of the hurricane, all major roads were opened. Over a three-month period, more than 300,000truck loads were transported to one of 17emergency dump sights. Efforts to salvage timber in the affected region began a few days after Camille passed, producing over 100million board-feet of pine wood. The reduced tree coverage across southern Mississippi decreased squirrel and bird populations in the area. Concurrently, the snake population increased in southeastern Mississippi, forcing residents to organize and hunt. The 43rd Engineer Battalion of the Army Corps cleared Mississippi beaches of deceased animals, removing 28 short tons (25,000kg) worth of carcasses by August24. The odor of decaying animals persisted for about a week after the storm. Seabees also shot stray starving dogs, while the local shelter in Harrison County helped care for cats and dogs displaced by the storm. To control the spread of mosquitos, four aircraft from Keesler AFB sprayed malathion at a low altitude between Pascagoula and Waveland, Mississippi. The storm had long-lasting effects on agricultural products in the region. The tung industry, already reeling from freezes in previous years and unfavorable economic conditions, never recovered from losses inflicted by the storm and tung was largely replaced by other crops. Pecan production in Mississippi saw a significant decline following the storm, with the 1970 crop yielding 27% of the previous 5-year average. Following Camille's passage in Virginia, an orchard in Lovingston produced a new variety of apple that became known as the Ginger Gold.


Total insurance payments following the storm were estimated at $225 million. Most insurance policies in the affected areas did not cover damage due to flooding or waves, and ultimately, only 20% of flood damage was covered by insurance. The lack of flood insurance became a major obstacle to redevelopment, especially in low-lying areas of Harrison County. The hurricane affected local economies. Economic activity in Harrison County spiked following the storm, with a significant increase in sales of lumber and building materials. Most of the new housing construction was in rural areas of the county outside of Biloxi and Gulfport. Unemployment in the county spiked to 12% the month after the storm and did not return to pre-Camille levels until August 1970.


Long-term redevelopment was overseen by the Department of Commerce, which contributed $30million towards planned and coordinated redevelopment of affected areas. NOAA Weather Radio was expanded to coastal locations during the 1970s, based upon recommendations made by the Department of Commerce in September 1969. The lack of adequate aircraft observation during Camille's rapid intensification led to the Super Constellation planes being retired on August25, 1969, to be replaced with Lockheed WC-130. The devastation of Camille, following a series of other damaging hurricanes, led engineer Herbert Saffir and then-NHC director Robert Simpson to develop the Saffir–Simpson scale. In 1973, the hurricane hunters and their associated reconnaissance aircraft relocated to Keesler AFB, following the closure of their previous headquarters in Ramey, Puerto Rico. Concerns about the adequacy of aerial weather reconnaissance after Camille led to the U.S. Air Force and NOAA taking steps to modernize their reconnaissance aircraft. Prior to Camille, only two communities had been made eligible for the National Flood Insurance Program. In December 1969, the National Flood Insurance Act of 1968 was amended with an emergency program to extend federally subsidized flood insurance to communities that had not undergone rate making studies. Partly due to Camille's aftermath and the need for more federal coordination, the United States Congress passed the Disaster Relief Act of 1969. This was followed by the Disaster Relief Act of 1970, which removed the American Red Cross as the lead volunteer organization, a position it held since 1905. Congress later passed the Disaster Relief Act of 1974, which required training for state and local emergency management agencies. In 1979, President Jimmy Carter issued an executive order establishing the Federal Emergency Management Agency (FEMA), consolidating federal disaster agencies.
 

In 2004, the city of Biloxi opened the Hurricane Camille Memorial, which was damaged a year later by Hurricane Katrina. In 2009, federal agencies including the National Park Service and the United States Geological Survey developed the Mississippi Coastal Improvements Program. Part of the project included filling the Camille Cut in Ship Island, which began in 2017. The project finished in 2019, reconnecting the east and west side of the island and restoring vegetation at the former inlet. It was the second-largest project in the history of the National Park Service.
 

Due to the high death toll and major destruction the hurricane caused in much of the Southern United States, the name Camille was retired after the 1969 season, and will never again be used for an Atlantic basin tropical cyclone. The name Cindy was selected to replace Camille in 1973. However, the 4‑year lists were replaced in 1971 by a new series of lists running though 1980. In 2024, researchers estimated that Camille would cause $59billion in damage if it struck in 2022, based on population and wealth changes.
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The siege of Brest took place in 1342 during the Breton Civil War. When John III, the duke of Brittany, died childless in 1341 the title was contested by Charles of Blois and John of Montfort. Charles was the nephew of the French king, Philip VI (r.1328–1350), who supported him with a large army. Charles invaded Brittany, making good progress and taking John prisoner. John's wife, Joanna of Flanders, took up the Montfortist cause and fought on. As France and England had been fighting the Hundred Years' War since 1337 Joanna appealed to Edward III, the English king, for military assistance, which was promised.


The assistance was slow in coming and the Montfortist forces were pushed back across Brittany. By July 1342 Joanna was besieged in Brest, the last Breton fortification held for the Montfort cause, by Charles and a large army. The town was blockaded from the sea by 14 mercenary Genoese galleys. On 18 August an English fleet of 260 ships, commanded by William of Northampton, sailed into the Brest Roads and overwhelmed the galleys, burning 11. The English ships carried only 1,350 fighting men, a force far smaller than that of the French army. But seeing so many English ships crowded into the Brest Roads and the English vanguard disembarking onto the beach, the French anticipated an attack by a vast host. Charles promptly broke off the siege and withdrew, abandoning western Brittany. The historian Jonathan Sumption describes this reaction as extraordinary. The English were reinforced over the next two months and held Brest until 1362. The Breton Civil War continued until 1365, the Hundred Years' War until 1453.


Background


[image: A pen and ink drawing of the head and shoulders of a bearded man in early modern style]Charles of Blois, the French-backed claimant to the duchy, as envisaged in 1621


Brittany was a province of France, and although the dukes of Brittany were vassals of the French kings, they governed the duchy as independent rulers. Nevertheless, when the Hundred Years' War broke out in 1337 between France and England the Duke of Brittany, John III, fought alongside his feudal lord the king of France, Philip VI. John III died on 30 April 1341, leaving no children and a disputed succession; both his niece, Joan of Penthièvre, and his younger half-brother, John of Montfort, a senior Breton nobleman, claimed the dukedom. If Joan's claim was upheld her husband, Charles of Blois, a well-connected and militarily oriented French nobleman who was also a nephew of the king of France would succeed John III as duke. On John III's death John of Montfort acted quickly and installed friendly garrisons in most of the towns and castles of Brittany by August. Philip initially disregarded the situation until correctly suspecting that John was negotiating with the English, he had Charles declared the rightful heir on 7 September. Philip found the idea of having a relative as the duke attractive: it would bring the traditionally semi-autonomous province more firmly under royal control. He was willing to commit considerable military resources to achieve this and sent an army to support Charles.


The French army overran all of eastern Brittany except Rennes and took John prisoner. John's wife, Joanna of Flanders, was in Rennes when news of John's capture arrived. She acted decisively, recalled the field army from western Brittany, took command and moved to Hennebont–a small but strongly walled town with access to the sea. From there Joanna retained control of most of western Brittany and set up her two-year-old son, also named John, as the faction's figurehead and heir to his father's claim to the duchy. She despatched her senior counsellor, Amaury of Clisson, to Edward III of England with the ducal treasury to encourage English military intervention and waited on events.
 

On 21 February 1342 Edward sealed a treaty to support the Montfort cause, as an extension of the war with France. Edward saw the opportunity to set up a ruler in Brittany at least partly under his control; this could provide access to Breton ports which would greatly aid England's naval war and give ready entry to France for English armies. English reinforcements took a long time to arrive and the flow of events went against the Montfortists in the face of Charles's huge military superiority. In May 1342 Rennes fell and Hennebont was besieged as Charles pushed his area of control westward. A force of French and mercenary galleys cruised off the north Breton coast, but there was so little English naval activity that they were beached and their crews went ashore to fight as infantry. A small English force, 234 men, arrived under Sir Walter Mauny in May. Edward planned to land in Brittany himself in June with a substantial force, but extreme difficulty gathering sufficient shipping–despite draconian measures taken by Admiral of the North Robert Morley–and then contrary winds, caused this date to be repeatedly put back.


Siege

[image: Refer to caption]Brest



The location of Brest within modern Brittany




French siege


Charles was strongly reinforced in July and his advance continued. By July Joanna was besieged in the western port of Brest, the only remaining fortified place held by the Montfortists, by Charles of Blois and a large army. Brest was little more than a village, militarily significant only for its castle and its advantageous position on the north shore of the large, sheltered expanse of the Brest Roads (the Iroise Sea) close by its narrow exit to the sea (the Goulet de Brest). The historian Michael Jones describes the castle as a key ducal stronghold.


In late July ships carrying an English force of 110 men put into a port in western Brittany while sailing to English-held Gascony. Their leader, Hugh Despenser, was so concerned that the Montfortist cause was on the verge of collapse that he stayed in Brittany with either part or all of his force and reinforced the garrison of Brest. The reinforcements Charles received in July gave him the opportunity to put his galleys back to use. He sent 14 foreign galleys commanded by Carlo Grimaldi and John D'Aurea to blockade Brest from the sea. These anchored close to the castle, near the mouth of the small River Penfeld, between Brest and its only access to the sea. Charles was aware that part of the English fleet was on the verge of sailing and so sent 21 French vessels–galleys and other oared vessels–to trap them in Portsmouth.


Opposing navies


Galleys had long been used by the Mediterranean powers and the French adopted them for use in the English Channel. These galleys were warships and had little transport space for men or equipment: a large galley might carry 150 men, of whom only 25 would be able to fight at sea. Being shallow-draught vessels propelled by banks of oars they could penetrate shallow harbours and were highly manoeuvrable, making them effective for raiding and ship-to-ship combat in meeting engagements. The French galleys were supplemented by galleys hired from Genoa and Monaco. Operating the galleys was a specialist activity and called for highly trained crews.

[image: Colour photograph of a small medieval-era single-masted sailing ship]In 1962 a well-preserved wreck of a cog dated to 1380 was found near Bremen, Germany. This is a full-size reproduction. Merchant vessels such as these formed the bulk of the English fleet.


The English did not have a purpose-built navy; Edward owned only three warships. The King relied on requisitioning the merchant vessels of English traders: these were largely vessels known as cogs. Cogs had a deep draught, a round hull and were propelled by a single large sail set on a mast amidships. They could be converted into warships by the addition of wooden  forecastles and aftercastles at the bow and stern and the erection of crow's nest platforms at the masthead. Cogs were able to carry many fighting men. Their high freeboard made them superior to the oared vessels in close combat, and arrows or bolts could be fired into or stones dropped onto enemy craft alongside. However, they were slow-moving in comparison to galleys and more difficult to manoeuvre.


English relief


William of Northampton was supposed to sail from Portsmouth on 8 July in command of the first contingent of the English army, 1,350 men. But on that date not a single requisitioned ship was present. Morley applied a heavy-handed policy of threats and confiscations which was successful; by mid-August 140 transports were assembled, with 120 warships to escort them. The warships were largely converted cogs but included an unknown number of galleys from Bayonne, an English-controlled town in south-west France which owed fealty to Edward. This fleet sailed for Brest on 14 and 15 August. The French squadron despatched by Charles arrived off the Solent a little later, losing their chance of trapping the English fleet. Instead they razed Portsmouth and devastated the area around Southampton.

[image: a map of France showing only a small part of the south-west under English control]France in 1328: English-controlled Gascony is shown in blue in the south west, Brittany is the large province in the north west coloured khaki.


The English fleet took just three days to reach western Brittany, where Brest was on the brink of surrender. The English sailed through the Goulet, taking the Genoese galleys by surprise. The galleys were so close to the entrance of the Goulet that by the time they had prepared for battle the slow-moving and unhandy English ships were almost on top of them. This meant that Grimaldi's squadron had lost its main combat advantage: the speed and manoeuvrability to execute hit-and-run tactics. His captains realised this, and with their only passage to the open sea filled with yet more English ships, they fled. Three of the Genoese ships reached the safety of the Élorn river and fled upstream. The other 11 and a collection of smaller support craft made for the Penfeld. The water at its mouth was too shallow even for galleys and they all grounded. Their crews hastily abandoned them and waded ashore. When the English came up to the beached galleys they set fire to them and those of the other small ships and barges which had also grounded.


The English transport ships carried only 1,350 soldiers, who started to disembark onto the beach. This force was far smaller than that of the French besieging Brest but, seeing so many English ships crowded into the Brest Roads and the English vanguard forming up on the beach, they miscalculated how few troops 260 ships could carry and anticipated an attack by a vast host. Charles promptly broke off the siege and withdrew, abandoning western Brittany. The historian Jonathan Sumption describes this French reaction as extraordinary. The French army retreated 120 kilometres (75mi) along the north coast of Brittany to Guingamp.


Aftermath


Northampton was reinforced and marched on Morlaix, a town on the north coast with strong fortifications and a secure harbour 50 kilometres (30 mi) from Brest, and besieged it. Charles was now aware that his force greatly outnumbered the English and he attempted to relieve Morlaix but was defeated on 30 September at the battle of Morlaix. Edward III landed in Brest with a large force on 26 October, only to agree the Truce of Malestroit on 19 January 1343. Hostilities did not recommence until June 1345. Northampton's successes at Brest and Morlaix restarted the Breton Civil War when it was thought nearly over.
 

Brest remained in English hands for 30 years; as the Hundred Years' War continued it was used to support forces guarding the passage of English ships to and from Gascony and to facilitate descents on the French-held south coast of Brittany. The Breton Civil War continued as a disjointed and inconclusive series of sieges, skirmishes and truces, frequently as part of the Hundred Years' War. The eastern and southern parts of Brittany were mostly held by the French, who continued to strongly support Charles of Blois, while western and northern Brittany continued to be largely Montfort- or English-controlled. Charles of Blois was killed in 1364 at the battle of Auray and his army decisively defeated. The next year his widow, Joan of Penthièvre, signed the Treaty of Guérande, recognising John of Montfort's son as Duke of Brittany, which ended the civil war. The Hundred Years' War lasted until 1453.
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SMS Schwaben ("His Majesty's Ship Swabia") was the fourth ship of the Wittelsbach class of pre-dreadnought battleships of the German Imperial Navy. Schwaben was built at the Imperial Dockyard in Wilhelmshaven. She was laid down in 1900, and completed in April 1904. Her sister ships were Wittelsbach, Zähringen, Wettin and Mecklenburg; they were the first capital ships built under the Navy Law of 1898, championed by Admiral Alfred von Tirpitz. Schwaben was armed with a main battery of four 24-centimeter (9.4in) guns and had a top speed of 18 knots (33km/h; 21mph).


Rendered obsolete by the appearance of HMS Dreadnought in 1906, Schwaben spent most of her career as a gunnery training ship from 1904 to 1914, though she frequently participated in the large scale fleet exercises during this period. After the start of World War I in August 1914, the ship was mobilized with her sisters as part of IV Battle Squadron. She saw limited duty in the North Sea as a guard ship and in the Baltic Sea against Russian forces. The threat from British submarines forced the ship to withdraw from the Baltic in 1916. For the remainder of the war, Schwaben served as an engineering training ship for navy cadets. She was retained by the Reichsmarine after the war and reactivated from 1919 until June 1920, serving as a depot ship for F-type minesweepers in the Baltic. The ship was stricken from the navy list in March 1921 and sold for scrapping in that year.


Design



After the German Kaiserliche Marine (Imperial Navy) ordered the four Brandenburg-classbattleships in 1889, a combination of budgetary constraints, opposition in the Reichstag (Imperial Diet), and a lack of a coherent fleet plan delayed the acquisition of further battleships. The Secretary of the Reichsmarineamt (Imperial Navy Office), Vizeadmiral (VAdm—Vice Admiral) Friedrich von Hollmann struggled throughout the early and mid-1890s to secure parliamentary approval for the first three Kaiser Friedrich III-class battleships. In June 1897, Hollmann was replaced by Konteradmiral (KAdm—Rear Admiral) Alfred von Tirpitz, who quickly proposed and secured approval for the first Naval Law in early 1898. The law authorized the last two ships of the class, as well as the five ships of the Wittelsbach class, the first class of battleship built under Tirpitz's tenure. The Wittelsbachs were broadly similar to the Kaiser Friedrichs, carrying the same armament but with a more comprehensive armor layout.


Characteristics

[image: Drawing of a large ship showing top and side views, with guns labeled and armor protection shaded]Plan and profile drawing of the Wittelsbach class

Schwaben was 126.8m (416ft) long overall and had a beam of 22.8m (74ft 10in) and a draft of 7.95m (26ft 1in) forward. She displaced 11,774t (11,588 long tons) as designed and up to 12,798t (12,596 long tons) at full load. The ship had a large superstructure that included an armored conning tower forward, along with a flush deck. Her hull featured a pronounced ram bow. She had a crew of 30officers and 650enlisted men.


The ship was powered by three 3-cylinder vertical triple expansion engines that drove three screws. Steam was provided by six water-tube and six cylindrical coal-fired boilers, which were vented through a pair of large funnels located amidships. Schwaben's powerplant was rated at 14,000 metric horsepower (13,808ihp; 10,297kW), which generated a top speed of 18 knots (33km/h; 21mph). The ship had a cruising radius of 5,000 nautical miles (9,300km; 5,800mi) at a speed of 10 knots (19km/h; 12mph).


Schwaben's armament consisted of a main battery of four 24cm (9.4in) SK L/40 guns in twin gun turrets, one fore and one aft of the central superstructure. Her secondary armament consisted of eighteen 15cm (5.9inch) SK L/40 guns that were mounted in casemates. Six of these were placed in the hull and the other six were in the superstructure, two of which were forward-firing under the forward turret. Close-range defense against torpedo boats was provided by a tertiary battery of twelve 8.8cm (3.45in) SK L/30 quick-firing guns and twelve 3.7cm (1.5in) machine cannon in the upper superstructure. The armament system was rounded out with six 45cm (17.7in) torpedo tubes, all submerged in the hull; one was in the bow, one in the stern, and the other four were on the broadside.


Her armor belt was 100 to 225 millimeters (3.9 to 8.9in) thick in the central citadel that protected her magazines and machinery spaces and reduced to 100mm (3.9in) on either end of the hull. Horizontal protection was provided by an armor deck that was 50mm (2in) thick; it sloped down at the sides and connected to the bottom edge of the belt. The sloped sides increased in thickness to 75–120mm (3.0–4.7in). The main battery turrets had 250mm (9.8in) of armor plating on their faces and the secondary casemates received 140mm (5.5in) of armor plate. Her conning tower was protected with 250mm of armor.


Service history

Construction – 1905

Schwaben's keel was laid 15 September 1900, at the Imperial Dockyard in Wilhelmshaven, under construction number 27. She was ordered under the contract name "G", as a new unit for the fleet. Schwaben was launched on 19 August 1901; during the launching ceremony, King Wilhelm II of Württemberg gave a speech and his wife Queen Charlotte of Württemberg christened the ship. She was commissioned on 13 April 1904, the last ship of her class to enter active service. The ship's cost totaled 21,678,000 marks.


There was a dispute over where Schwaben should be assigned after her commissioning in April 1904. Admiral Hans von Koester, the fleet commander, wanted the ship to be assigned to the active duty squadron, but Tirpitz wanted to use the new battleship as a training vessel, since the Training Squadron only possessed cruisers and obsolescent ships. Tirpitz won the debate, and so Schwaben was to replace the ancient ironclad frigate Friedrich Carl in the Training Squadron. There, she was to serve as a torpedo training ship. On 18 May, Schwaben departed Wilhelmshaven and passed through the Skagerrak to the Baltic Sea, arriving in Kiel on 22 May.


While on sea trials, she struck an uncharted shoal off the northern tip of the island of Fehmarn. The impact damaged a 30-meter (98ft) length of the ship's hull and holed it in several places. After repairs were completed, she resumed her trials, which lasted until the end of 1904. The trials were interrupted by the annual autumn maneuvers, during which Schwaben joined the active fleet in the North Sea. On 11 January 1905, she was formally assigned to the Training Squadron, but as an artillery training ship to replace the old vessel Mars. The ship was based in Sonderburg in the Baltic, along with the armored cruisers Prinz Heinrich and Prinz Adalbert, and several other training ships. She began an annual routine of gunnery training in the western Baltic that was interrupted only by yearly gunnery drills with the entire High Seas Fleet in October. During these fleet exercises, Schwaben was supported by the tender Ulan. Schwaben also went into drydock from the end of October to the middle of December every year for periodic maintenance.


1906–1914

Schwaben participated in exercises in the Swinemünde Bay in April and May 1906, and the annual fleet gunnery drills took place off Helgoland in August. Her annual overhaul was completed early, in November. In March 1907, Schwaben participated in gunnery training with the fleet. She joined the flagship of the Reserve Squadron, the coastal defense ship Frithjof, for maneuvers off the coast of Farther Pomerania in July. The following month, Schwaben served as the flagship of VAdm Hugo Zeye for a training squadron during the fleet maneuvers in the North Sea. Directly after the conclusion of the fleet maneuvers in mid-September, Schwaben participated in fleet gunnery drills off Helgoland. The year was concluded with an overhaul in the Imperial Dockyard in Wilhelmshaven.


In 1908, the training ships based in the Baltic were placed under the command of Rear Admiral Hugo von Pohl, who would go on to command the High Seas Fleet in 1915 during World War I. That year followed the same pattern as the previous year, but Schwaben did not participate in the autumn fleet maneuvers. She instead remained at Sonderburg and Alsen during the exercises. In 1909, after the autumn maneuvers, Schwaben was assigned as the flagship of the Reserve Fleet, again under the command of Admiral Zeye. During her yearly overhaul at the Imperial Dockyard in Wilhelmshaven, her guns were fitted with new motors produced in Germany to test their reliability over foreign-manufactured motors. The tests proved to be successful. While steaming in the Flensburg Firth on 10–12 December, she had to assist the training ship Württemberg in heavy fog.


In 1910, after the normal training routine in the first half of the year, Schwaben was assigned to III Battle Squadron of the High Seas Fleet for the autumn maneuvers, which lasted from 19 August to 11 September. She served in this role to replace the battleships Kurfürst Friedrich Wilhelm and Weissenburg, which had been sold to the Ottoman Empire just before the start of the maneuvers. On 14 October, she joined up with the battleship Elsass and steamed through the Kaiser Wilhelm Canal to Kiel for her yearly overhaul at the Imperial Dockyard there. These repairs lasted until 4 January 1911. Schwaben served in III Battle Squadron during the autumn maneuvers again in 1911. By 1911, the eight Nassau and Helgoland classes of dreadnought battleships had entered service; these ships were assigned to I Battle Squadron, which displaced the newer pre-dreadnoughts of the Deutschland and Braunschweig classes to II and III Battle Squadrons. As a result, Schwaben was decommissioned in Wilhelmshaven on 30 December 1911 and assigned to the Reserve Division in the North Sea. She was placed back in service briefly from 9 to 12 May 1912 to move to Kiel. Schwaben returned to service again to participate in the autumn maneuvers from 14 August to 28 September, as the flagship of then-KAdm Maximilian von Spee.


World War I

Map of the North and Baltic Seas in 1911
After the outbreak of World War I in August 1914, Schwaben and the rest of her class were mobilized to serve in IV Battle Squadron, under the command of Vice Admiral Ehrhard Schmidt. After it reached full combat readiness, the Squadron was employed both as a defense force in the German Bight—usually stationed in the mouth of the Elbe—and for operations in the Baltic. Starting on 3 September, IV Squadron, assisted by the armored cruiser Blücher, conducted a sweep into the Baltic. The operation lasted until 9 September and failed to bring Russian naval units to battle. In May 1915, IV Squadron, including Schwaben, was transferred to support the German Army in the Baltic Sea area. Schwaben and her sisters were then based in Kiel. During this period, she served as the flagship of the second command admiral of the Squadron, KAdm Alberts.


On 6 May, the IV Squadron ships were tasked with providing support to the assault on Libau. Schwaben and the other ships stood off Gotland to intercept any Russian cruisers that might try to intervene in the landings, which the Russians did not attempt. On 10 May, after the invasion force had entered Libau, the British submarines HMSE1 and HMSE9 spotted IV Squadron, but were too far away to make an attack. The increasingly active British submarines forced the Germans to employ more destroyers to protect the capital ships. As a result, Schwaben and her sisters were not included in the German fleet that assaulted the Gulf of Riga in August 1915, due to the scarcity of escorts. On 29 August, Kapitän zur See (Captain at Sea) Walter Engelhardt replaced Alberts aboard Schwaben. She was then used as a guard ship in Libau, starting on 24 September. On 10–11 November, Schwaben, her sisters Wittelsbach and Wettin, and Prinz Heinrich left Libau, bound for Kiel.


By late 1915, the increasing threat from British submarines in the Baltic convinced the German navy to withdraw the elderly Wittelsbach-class ships from active service. On 20 November Schwaben steamed to Wilhelmshaven, where she replaced Kaiser Karl der Grosse as a training ship for engineers, a role she held for the remainder of the war. After the Battle of Jutland on 31 May– 1 June, in which Schwaben did not take part, Rear Admiral Franz von Hipper, the commander of the German battlecruiser squadron, sent his four surviving battlecruisers to dock for repairs. Hipper made Schwaben, which was stationed in Wilhelmshaven, his temporary command ship while his force was being repaired. In 1916, Schwaben was partially disarmed; the four 24cm guns were removed, her battery of 15cm guns was reduced to six weapons, and only four 8.8cm guns were left aboard.


Postwar service

Schwaben was briefly retained by the Reichsmarine after the war, and was reactivated for service on 1 August 1919. According to Articles 182 and 193 of the Treaty of Versailles, Germany was obliged to keep sufficient vessels in commission to sweep mines from large areas in the North and Baltic Seas. Schwaben was therefore converted into a depot ship for F-type minesweepers to assist in meeting Germany's treaty obligations, which entailed removal of her remaining weaponry and construction of platforms to hold the minesweepers. She was assigned to the 6th Baltic Minesweeping Half-Flotilla, though this service did not last long, as the minesweeping work was completed by 19 June 1920. The old battleship was stricken from the naval register on 8 March 1921. She was sold for 3,090,000marks and broken up for scrap that year in Kiel-Nordmole.




Original: https://en.wikipedia.org/wiki/SMS_Schwaben
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Pat O'Keeffe (17 March 1883–16 August 1960) was a British professional boxer who held the British middleweight title twice. His professional career spanned sixteen years, from 1902 to 1918, and took him to the United States and Australia between 1907 and 1910. In 1914 he challenged Georges Carpentier in a contest billed as the European heavyweight championship and was knocked out in two rounds.


During the First World War, he joined the British Army and served with the 1st Surrey Rifles, combining recruiting duties with physical training. In 1918 he won the Lonsdale Belt outright by defeating Bandsman Blake at the National Sporting Club (NSC) during a German air raid on London, becoming the British middleweight champion and the first boxer to hold the middleweight Lonsdale Belt outright.


The boxing historian John Harding described O'Keeffe as one of the notable characters of his era, while Arthur Frederick Bettinson, the NSC's manager, wrote that he deserved "pride of place" among the middleweights of his time, if only for his force of personality. After retiring from the ring, O'Keeffe worked as a publican and boxing trainer, and served on the NSC-linked British Boxing Board of Control announced in 1918.


Early life

Pat O'Keeffe was born on 17 March 1883 in Bromley-by-Bow. The 1891 census recorded him in the West Ham area with his parents, Patrick and Catherine O'Keeffe, both of whom had been born in Ireland; his father was a general labourer. By the 1901 census, the eighteen-year-old O'Keeffe was himself working as a labourer at the gas works, as was his older brother John. Ten years later, the 1911 census found him still living in West Ham, recorded as single, with his occupation given as professional boxer.


Although born and raised in England, O'Keeffe identified as Irish; both his parents had been born in Ireland. In a 1907 interview with The Washington Herald during his American tour, he said of himself and fellow British-based fighters Owen Moran and Johnny Summers: "We were raised in England, but we have no English blood in us." The paper noted that all three spoke with English accents but maintained that they were Irish, "Englishmen only by the fact that their parents lived in England".


O'Keeffe took up boxing as an amateur with the Canning Town Athletic Club in 1901. A contemporary profile described him as 5ft 10in (1.78m) and 10st 6lb (66kg; 146lb) at the time. After winning an open competition at the Columbia Boxing Club at the 9st 6lb (60kg; 132lb) weight class, he turned professional in 1902.


Canning Town and the surrounding districts of West Ham had a strong connection to professional boxing; the area produced a succession of fighters who progressed from neighbourhood clubs to the national stage. Boxing had established itself as a widely practised sport in London's inner-city working-class districts by the turn of the century, with clubs, drill halls and public baths providing accessible venues for participation.


Professional boxing


Early career: 1902–1907

[image: Black-and-white photograph of Pat O'Keeffe and Charlie Allum squaring off in a boxing ring at the Salle Wagram in Paris, with a referee and seated crowd visible.]O'Keeffe (left) facing Charlie Allum at the Salle Wagram, Paris, 2 March 1907. O'Keeffe won by knockout, in a bout billed as the French middleweight championship.
O'Keeffe's earliest recorded professional bout took place at the Drill Hall, Beresford Street, Woolwich, in September 1902, where he defeated Fred Lewis over six rounds. In November 1902 he faced Jack Palmer twice, winning both six-round contests. The following year, O'Keeffe won a welterweight competition at the Olympia, establishing himself at the lighter weights before moving up. In early 1904, he competed in a 10st 7lb (67kg; 147lb) tournament at the same venue. Contemporary reporting described his opening bout against Ted Percy as hard-fought, noting O'Keeffe's effective use of both hands to secure victory. He progressed to the next round but was eliminated before reaching the final.


By 1906, having fought many of the leading contenders for the middleweight title of England, O'Keeffe was selected to contest the championship. He defeated Mike Crawley over fifteen rounds, a victory that the boxing historian John Harding identifies as the start of O'Keeffe's first reign as champion.


One month later, O'Keeffe defended the title against Charlie Allum, knocking him out in the sixth round. He lost the belt in his next bout to Tom Thomas at the National Sporting Club (NSC) on points over fifteen rounds. Harding summarised O'Keeffe's 1906 reign as a rapid sequence in which he won, defended and then lost the middleweight title of England within six months. A year later in Paris, O'Keeffe again defeated Allum by knockout, winning £200(1907)(equivalent to £27,800orUS$35,500 in 2024). The bout was billed as the French middleweight championship.


International career: 1907–1910

After losing the middleweight championship, O'Keeffe fought across the United States and Australia. Managed in America by Charley Harvey, he was previewed in The Buffalo Enquirer as "a tall slim lad of six feet" whose erect stance gave him "the appearance of a giraffe" and whose long arms "resemble telegraph poles". The paper noted his endurance, observing that he was one of those boxers who could fight all day and was as fresh at the finish as at the start, and that he possessed a telling right hand. In late 1907, he met Billy Papke, widely regarded as world middleweight champion, and Harry Lewis, recognised in the United States as world welterweight champion. The bout with Papke in Philadelphia was hard-fought and ended in a draw. He lost to Harry Lewis in Chelsea, Massachusetts, by decision. O'Keeffe drew further press attention in December 1907, when the Illustrated Police Budget reported that American audiences "think very highly of his abilities", noting that he had come through his six-round bout with Papke "with flying colours".


His next fight, against Willie Lewis, was originally scheduled for 19 December 1907, but police obtained an injunction against the venue in New York. The bout went ahead on 23 December 1907. Eugene Corri, a prominent referee, later recalled that Lewis entered O'Keeffe's dressing room before the contest and mocked his apparent bulk, warning that a blow to the stomach might kill him. Corri wrote that Lewis's bluff unsettled O'Keeffe, who was subsequently "outed by bluff". In February 1908, he returned to England and placed a notice in the Sporting Life declaring that he was "here for business"; the accompanying article noted that he had contracted malaria in the United States.


Following the notice, fellow Canning Town boxer Steve Smith agreed to fight him at the Wonderland Français in Paris; the contest ended in a draw. Less than two weeks later at the same venue, O'Keeffe was disqualified for a low blow in the fourth round against Geoff Thorne. Later in 1908, O'Keeffe toured Australia with Tommy Burns, the reigning world heavyweight champion, who at 5ft 7in (1.70m) was often described as one of the shortest men to hold the title. Burns had won the title in 1906 and defended it eleven times before losing to Jack Johnson on Boxing Day 1908; O'Keeffe acted as his second for the contest. A preview of O'Keeffe's December 1909 contest against Bill Turner, billed as the Tasmanian heavyweight champion, noted that Burns would second him at the Stadium.


While in Australia, O'Keeffe and Burns trained together and invited the public to watch their sparring sessions. O'Keeffe fought six contests in Australia, often against heavier opponents, winning two, drawing one and losing three. One of his Australian contests, against Ed Williams in Melbourne, drew an exceptionally large and disorderly crowd at the Cyclorama. According to The Age, spectators forced entry and filled every available space, with some encroaching on the ring area and police intervening to restore order. The fifteen-round contest itself was rough, with the Age describing it as "unscientific" and at times closer to wrestling than to Queensberry-rules boxing. Williams repeatedly targeted O'Keeffe's head, while O'Keeffe worked to the body and displayed notable endurance under sustained punishment. After the final gong, O'Keeffe landed a blow on Williams, apparently not having heard the bell. Williams reacted angrily and police intervened to prevent further disturbance. The referee awarded Williams the decision.


O'Keeffe's tour extended well beyond the eastern capitals. In February 1909, he was matched against Sam Keenan in a twenty-round contest at the Goldfields Athletic Club in Kalgoorlie, Western Australia. A preview in the Kalgoorlie Sun noted his American record, including the draw with Papke, and summarised his Australian form to that point as a single loss on points to Williams, with one draw.


In March 1910, O'Keeffe and Williams met again at the Stadium in Rushcutters Bay, Sydney. The Sydney Morning Herald reported that both men tired at an early stage and that from the eighth round the contest became a matter of stamina and resolve. The advantage shifted repeatedly; at times O'Keeffe pressed his opponent hard, only for Williams to rally. In the eighteenth round, O'Keeffe's corner threw in the towel.


Interviewed at Fremantle as he boarded his ship for London, O'Keeffe offered a candid assessment of his time in Australia. He said he had not fought to his proper form, attributing this to the demands of training Burns simultaneously: "While training Tommy Burns for his fights I have not been able to do myself justice. I have felt that I have had a tendency to go stale." Despite this, he spoke warmly of his reception, saying the sporting public in the eastern states could not have done more for him. He described Australia as "the grandest and finest country in the world" and said he hoped to return within a few years and settle there permanently.


Before O'Keeffe sailed, a committee of Sydney boxing figures had organised a farewell testimonial at the Royal Edward Hotel in Redfern, where some seventy or eighty of his friends gathered to wish him well. He was presented with a framed illuminated address and a medal. When he sailed for London on the R.M.S. Mooltan, a large crowd of sporting people gathered at the wharf to see him off.


A retrospective account published in 1915 revealed that O'Keeffe had been in financial difficulty towards the end of his stay. Alderman Lidbury of Rookwood (later Lidcombe), who had befriended him, lent him money towards his passage home. O'Keeffe repaid the debt in full, with interest, from his first winnings after returning to England.


Late career: 1911–1918

After an absence of nearly three years, O'Keeffe returned to competitive boxing in England in 1911, losing on points to Eddie McGoorty over fifteen rounds. McGoorty went on to claim the world middleweight title in 1915. O'Keeffe then won his next five contests between 1911 and 1913, including two victories over Frank Mantell in the space of seven days. His next loss came on points to Private Jim Harris, a result he avenged with a points victory over twenty rounds two months later.


[image: Black-and-white photograph of Georges Carpentier]French champion Georges Carpentier, whom O'Keeffe fought in a bout billed as the European heavyweight championship in 1914

O'Keeffe frequently fought above his natural weight. Ahead of his 1913 challenge for the British heavyweight title, Sporting Life wrote that he was completing his preparation at Upper Warlingham with other boxers and noted his previous experience as a sparring partner to Tommy Burns. On 4 August 1913, O'Keeffe challenged Bombardier Billy Wells for the British heavyweight championship. Wells outweighed him significantly and knocked him out in the fifteenth round.


On 19 January 1914, O'Keeffe fought Georges Carpentier, the rising French champion, in a contest billed as the heavyweight championship of Europe. O'Keeffe was knocked out in two rounds. Reflecting on the defeat in the Sheffield Daily Telegraph, he offered a frank assessment: "He was too big and strong for me."


On 23 February 1914, he faced Harry Reeve for the British middleweight championship, winning on points over twenty rounds. Reeve later moved up to light heavyweight and won the British title in 1916 against Dick Smith. In March 1914, O'Keeffe and Bombardier Wells boxed in a sparring exhibition before King George V at Albany Street Barracks. The King had dined at mess with the officers of the 2nd Life Guards before entering the riding school to witness the display. The exhibition formed part of a decorated military boxing, fencing and wrestling tournament attended by nearly 1,500 officers and men. Contemporary reporting described Wells and O'Keeffe as the reigning heavyweight and middleweight champions of England, and noted that the King's applause led the reception for their exhibition.


O'Keeffe defended his middleweight title two months later against Nicol Simpson. In May, he defended the title again by defeating Jim Sullivan, earning £700(1914)(equivalent to £80,300orUS$102,600 in 2024) for the contest. Writing in 1922, the manager of the NSC, Arthur Frederick Bettinson, recalled that the contest fell on the eve of the Epsom Derby and served as the principal attraction on the bill, with O'Keeffe retaining the championship at the club.


[image: Two boxers sparring in a raised ring inside a military riding school, with King George V and uniformed officers seated at ringside watching.]Bombardier Billy Wells (left) and Pat O'Keeffe boxing before King George V in the Riding School at Albany Barracks, March 1914 (Illustrated London News)

In March 1915, O'Keeffe knocked out heavyweight Joe Beckett in eight rounds. In May 1915, he met Bandsman Blake and stopped him in the thirteenth round. Blake had been knocked out by Bombardier Billy Wells in March 1914. Writing in Lloyd's Weekly Newspaper, 'Corinthian' described O'Keeffe as a methodical boxer who used a straight left and a high guard to control distance early, before increasing his pace once he had assessed an opponent.


O'Keeffe then faced Sullivan in a return bout, but although it was billed as a British middleweight title fight, the NSC did not endorse the contest and the Lonsdale Belt was not at stake. As the historian Kasia Boddy has observed, the NSC held such authority in recognising championships that contests held outside its jurisdiction were often regarded as unofficial, even when promoted as title fights.


O'Keeffe and Sullivan met again on 21 February 1916, in a contest that fellow boxer Jimmy Wilde described as the most punishing he had ever witnessed. O'Keeffe won on points over twenty rounds.


On 22 May 1916, O'Keeffe fought Blake again at the NSC in a £500(1916)(equivalent to £50,500orUS$64,500 in 2024) match that went the full twenty rounds. The Sheffield Independent described the contest as "not a good one", reporting that Blake's clinching and holding drew warnings from the referee and that the verdict surprised many in the audience. A more technical ringside account in The People credited O'Keeffe with superior ring generalship despite the scarcity of clean exchanges, noting that he refused to match Blake's early pace and instead waited in the centre of the ring to counter with his "never-failing left hand". In the fourteenth round he landed a well-judged right cross that left Blake in serious trouble, though he lacked the strength to press home the advantage, and an old wound over his left eye was reopened in the nineteenth round as the bout drew to its close. O'Keeffe lost both the championship and his Lonsdale Belt.


On 28 January 1918, O'Keeffe fought his final professional bout, defeating Blake at the NSC to win the Lonsdale Belt outright and secure an NSC pension. The contest took place during a heavy German air raid on London. Writing in 1922, Bettinson recalled that bombs were "falling thick and fast" while the bout was in progress and suggested that Blake's nerves were "sorely affected" by the raid overhead. Harding records that before entering the ring that night, O'Keeffe told his corner: "If I get home safely tonight I don't think I will fight again."


Two days later, Bettinson paid tribute to O'Keeffe at the NSC, congratulating him as both a sportsman and a man. O'Keeffe replied that winning the Lonsdale Belt outright had been one of his ambitions and that he would now devote himself to charity and family life.


Reflecting on O'Keeffe's career, Bettinson wrote that among the middleweights of the era he "must be given pride of place", if only for his force of personality. Though "never brilliant", Bettinson judged that O'Keeffe possessed a thorough knowledge of ringcraft and a generous temperament, qualities that had long endeared him to the club's members.


Military service during the First World War

[image: Black-and-white photograph of Pat O'Keeffe standing outdoors in boxing attire, with uniformed soldiers lined up behind him]O'Keeffe instructing troops in boxing at Camberwell during the First World War
During the First World War, the British Army formally integrated sport into military life as a means of maintaining fitness, morale and recruitment. Boxing held particular value; it was compared to bayonet training for its capacity to develop controlled aggression. Championship belt holders were used as recruiting symbols, their celebrity lending weight to enlistment campaigns. Harding has noted that the scale of some wartime purses attracted concern in the Army, and that General Haig subsequently issued a ban on big-money fights involving serving soldiers.


By 19 September 1914, O'Keeffe had joined the British Army, enlisting with the 1st Surrey Rifles, the 21st (County of London) Battalion of the London Regiment. In October 1914, John Murray, the editor of Boxing, named O'Keeffe among the professional boxers who had joined the colours since the declaration of war. Murray's list also included Dick Smith, Bandsman Blake and Johnny Basham. He rose through the ranks from lance corporal to corporal and finished his wartime service as a sergeant. Rather than being sent overseas, he was retained on home duties, combining recruiting with the physical training of new soldiers, and also served as a military policeman. His role in developing regimental boxing was recalled decades later in an Imperial War Museums oral history interview recorded in 1985, in which a former soldier recalled training under Sergeant "Pat O'Keeffe" for the Eastern Command and Army middleweight championships and noted that O'Keeffe excused him from duties and supervised a strict diet during preparation. His popularity and effectiveness as a recruiter were valued by the authorities; his manager Fred Dartnell later recalled O'Keeffe's standard cry to crowds: "Join the army and you'll be a champion like me!"


In addition to his regimental duties, O'Keeffe took part in public patriotic events. In May 1915, he appeared at a Grand Patriotic Rally at the Imperial Hall in East Dulwich, organised by the exhibitor H. Langley Merritt. The programme combined war films with live appearances, and O'Keeffe, identified as a lance corporal of the 1st Surrey Rifles, featured both on screen and in person, accompanied by the regimental band. O'Keeffe also supported large-scale fundraising events. In September 1915, he appeared in a Volunteer Training Corps athletic and boxing display at Villa Park in Birmingham. The event was organised in aid of wounded soldiers, the Red Cross and Volunteer Training Corps equipment funds, and featured leading professionals including Jimmy Wilde and Johnny Basham.


On another occasion at Ilford, O'Keeffe sparred with Billy Wells on behalf of the Belgian Fund. The NSC referee Eugene Corri recalled that the bout came close to a genuine fight, prompting O'Keeffe to shout: "Stop it, Billy–I'm not the Kaiser!" A detailed 1915 profile in the Daily News described O'Keeffe training in a Surrey village ahead of his bout with Bandsman Blake. The report noted that he had become a well-known local figure, with children regularly gathering to watch him spar and use gym equipment, and that he credited Army routine with maintaining his fitness. He explained that when training recruits he demonstrated the exercises himself rather than merely giving orders, which had "done me a world of good".


O'Keeffe also featured in a wartime boxing film. Cinema listings promoted The Khaki Contest (also referred to as The Great Fight Film), billed as showing him boxing Lance Corporal Jim Sullivan. As the writer Guy Deghy noted, wartime bills at the NSC commonly used service ranks, and O'Keeffe was typically announced as "Sergeant O'Keeffe".


O'Keeffe's recruiting activities occasionally provided lighter material for the sporting press, as in an encounter on London Bridge that became widely quoted:

... He was recently crossing London Bridge in company with his Sergeant-Major when from the other direction came a husky, healthy youth pushing a milk cart. Said the Sergeant-Major to the Corporal, "There's a likely-looking recruit for you, Pat; try him." O'Keeffe approached the youth, prodded him in the chest with his little stick, and said: "Say, don't you want to serve your King?" "Yus," answered the youth. "How many quarts will he want?" ...

—He wanted to serve, Star Green 'un, 17 July 1915



[image: Black-and-white photograph of Pat O'Keeffe handing out fruit to wounded soldiers on a boat]Pat O'Keeffe passing round fruit to wounded soldiers during a morale-boosting boat trip in the First World War

A separate report described O'Keeffe serving as a military policeman while stationed around St Albans, noting that he wore the initials "M.P." on his sleeve and remained willing to meet boxing challengers if terms could be agreed. Army life at the regiment's base in Camberwell reportedly suited him well. With regular meals, strict routine, access to sparring partners and space to train, he was described as thriving and popular with the men.


O'Keeffe helped organise morale-boosting activities for wounded soldiers, including an excursion boat trip on the Thames. He also continued to promote boxing during the war, arranging an entertainment at Chatham that featured both service and civilian bouts. He viewed the sport as essential for national morale and for preventing social unrest, reportedly declaring: "Give the public plenty of boxing and you'll have no Bolshevism!"



Personal life

O'Keeffe married Isabella O'Neill in the West Ham registration district on 21 March 1917. The couple had two children: Eileen Isabel, born on 23 October 1917, and Patrick Alfred Leon, born on 13 December 1918.


During the Second World War, O'Keeffe's son Patrick served in the Royal Navy and was aboard HMSArk Royal when she was sunk off Gibraltar in November 1941. Patrick survived and continued his naval career.


Later life and post-boxing career

[image: Black-and-white photograph of Pat O'Keeffe leading a physical training class for cinema usherettes on a rooftop]Pat O'Keeffe, former British boxing champion and Lonsdale Belt holder, leading physical training exercises for cinema usherettes on the roof of the Regal Cinema near Marble Arch, London, in 1929

O'Keeffe's retirement from the ring did not mark a withdrawal from public life. A 1919 profile reported that he had left the army in February of that year and was living with his wife and two children. The same account noted that he had entered the licensed trade, owning or holding interests in several public houses including premises in East Road, Hoxton, and that he was considering establishing a gymnasium. He also contributed a regular boxing column to the Daily Herald. Although he publicly stated that his fighting career had ended, reports occasionally suggested a possible return, including a 1920 claim that he had received an offer for a bout in Paris; no comeback followed. A newspaper sketch later that year described him joking with spectators at an exhibition about modern purse demands compared with his own career earnings; the report remarked that he had put on weight and would have struggled to make his former fighting limit. O'Keeffe's transition from the ring to the licensed trade followed a common pattern among retired boxers of his generation. The historian Matthew Taylor has noted that professional boxing in London afforded little opportunity for lasting social advancement; most former champions remained connected to the working-class communities that had produced them, and the figure of the retired fighter facing financial difficulty was a familiar one.


O'Keeffe remained a prominent figure in British boxing during the interwar years. A voting college of all past and present Lonsdale Belt holders selected O'Keeffe, Billy Wells and Jim Driscoll as the first professionals to serve on the NSC-linked British Boxing Board of Control, announced in 1918 (but not formed until 1929). Soon afterwards, the three were given a share of responsibility for administering the Professional Boxers' Benevolent Fund. O'Keeffe continued to referee boxing contests and appear in charity exhibitions. At the Trowbridge Carnival in September 1927, he refereed a ten-round bantamweight contest before taking part in a three-round exhibition with Wells. In February 1921, he took part in a relief effort for unemployed residents in Canning Town; the East End News and London Shipping Chronicle reported that the Mayor of West Ham attended and congratulated the organisers, including O'Keeffe. In March 1922, while acting as timekeeper at a professional contest in Hoxton, he was struck by the gong and cut on the nose; he received treatment but declined to officiate for the rest of the evening. In June 1923, he was among a group of prominent boxers presented to King George V during a royal visit to the Canning Town dock district. The Sunday Mirror reported that the King and Queen Mary visited the Malvern Mission Dockland Settlement, where they watched boxing bouts and met O'Keeffe alongside Johnny Summers and Mike Honeyman.


O'Keeffe's hospitality extended to fighters visiting from abroad. In a 1929 reminiscence for the Sydney Referee, the Australian boxer Dave Smith, who had beaten O'Keeffe in both their Melbourne and Sydney contests, recalled arriving in London on the ship Osterley in 1912 during the dock strike. O'Keeffe met him at Tilbury, helped him through customs, installed him at the Imperial Hotel in Russell Square, and took him round the newspaper offices to secure press coverage. Smith wrote that O'Keeffe showed him the sights of London, from Petticoat Lane to the National Sporting Club, and that the two boxed together at a benefit at the Ring in Blackfriars; the press reported their bout as the best item on the bill.


Alongside his continued involvement in boxing, O'Keeffe worked as a publican. Court reports from the early 1920s record him prosecuting cases arising from thefts and disturbances at licensed premises under his control in East Road, Hoxton. His business ventures were not always successful; by the mid-1920s he faced financial difficulties connected with the licensed trade, which led to court proceedings. Despite these difficulties, he continued to work as a trainer. In October 1925, reports from Paris stated that he had been engaged as a boxing instructor to both British and French military units. By late 1926, he was managing the Olympia in Shoreditch, where boxing was shortly to be staged. Writing to the Australian boxer Jim Barron, he said that he was anxious to return and settle down in Sydney. In 1928, he trained Lieutenant C. F. Capper, a leading amateur heavyweight, ahead of the Amateur Boxing Association championships at the Royal Albert Hall. His training work extended beyond boxing; in 1929 he led fitness sessions for cinema usherettes at the Regal Cinema near Marble Arch.


In 1936, O'Keeffe and fellow Lonsdale Belt holder Tancy Lee went public with a complaint that the NSC had stopped paying their pensions. O'Keeffe said he was not in urgent need of the money himself, but that Lee was in severe financial difficulty. Harding noted that the later NSC organisation treated pension arrangements as separate from the former Covent Garden club's obligations, a position that left some retired belt holders disputing responsibility for payments. O'Keeffe continued to attend public boxing events into the late 1930s. In 1938, he was among a group of former champions who paraded before the audience on the opening night of the NSC's new headquarters at the Hotel Splendide in Piccadilly. The 1939 Register recorded him at 3 Bartholomew Close in the City of London, with his occupation given as publican. The address corresponded to the Admiral Carter public house in Bartholomew Close, where the nearby Butchers' Hall had sustained bomb damage from a Zeppelin in 1915 and was struck by a V-1 flying bomb in July 1944.


In May 1960, the Croydon Times reported that O'Keeffe and his wife, who had been living at the Licensed Victuallers' Homes in Denham, Buckinghamshire, were admitted to Mount Vernon Hospital for operations. O'Keeffe died there on 16 August 1960, aged 77. An obituary published three days later in The Times (No. 54,854, Royal Edition) described him as a former British middleweight champion who had retired in 1918 and noted that he was the oldest surviving British boxing champion at the time of his death.


Selected professional boxing record

O'Keeffe's professional boxing record can be summarised as follows:




	131fights
	88 wins
	25 losses


	By knockout
	36
	9


	By decision
	52
	16



	Draws
	7


	No contests
	11











	Res.
	Opponent
	Type
	Round
	Date
	Location
	Notes


	Win
	 Bandsman Jack Blake
	KO
	2 (20)
	28 January 1918
	 NSC, Covent Garden, London
	Regains British middleweight title


	Loss
	 Bandsman Jack Blake
	PTS
	20
	22 May 1916
	 NSC, Covent Garden, London
	Loses British middleweight title


	Win
	 Joe Beckett
	KO
	8
	5 March 1915
	 NSC, Covent Garden, London
	Beckett later became British heavyweight champion


	Win
	 Jim Sullivan
	PTS
	20
	25 May 1914
	 NSC, Covent Garden, London
	Defends British middleweight title


	Win
	 Harry Reeve
	PTS
	20
	23 February 1914
	 NSC, Covent Garden, London
	Wins British middleweight title


	Loss
	 Georges Carpentier
	KO
	2 (20)
	19 January 1914
	 Eldorado-Casino, Nice
	European heavyweight title attempt


	Loss
	 Bombardier Billy Wells
	KO
	15 (20)
	4 August 1913
	 The Ring, Blackfriars Road, Southwark, London
	British heavyweight title attempt


	Loss
	 Eddie McGoorty
	PTS
	15
	10 April 1911
	 NSC, Covent Garden, London
	McGoorty later claimed world middleweight title


	Loss
	 Ed Williams
	PTS
	15 (15)
	26 October 1908
	 Cyclorama, Melbourne
	Australian middleweight title attempt


	Draw
	 Billy Papke
	PTS
	6
	9 November 1907
	 National A.C., Philadelphia
	Papke widely regarded as world middleweight champion


	Loss
	 Tom Thomas
	PTS
	15
	28 May 1906
	 NSC, Covent Garden, London
	Loses middleweight championship of England


	Win
	 Charlie Allum
	KO
	6 (15)
	23 April 1906
	 NSC, Covent Garden, London
	Defends middleweight championship of England


	Win
	 Mike Crawley
	PTS
	15
	19 March 1906
	 NSC, Covent Garden, London
	Wins middleweight championship of England






Original: https://en.wikipedia.org/wiki/Pat_O'Keeffe
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Air Vice-Marshal Stanley James Goble (21 August 1891– 24 July 1948) was a senior commander in the Royal Australian Air Force (RAAF). He served three terms as Chief of the Air Staff, alternating with Wing Commander (later Air Marshal Sir) Richard Williams. Goble came to national attention in 1924 when he and fellow RAAF pilot Ivor McIntyre became the first men to circumnavigate Australia by air, journeying 13,600 kilometres (8,500mi) in a single-engined floatplane.


During World War I, Goble flew fighters on the Western Front with the British Royal Naval Air Service. He became an ace with ten victories, commanded No. 5 Squadron (later No. 205 Squadron RAF), and was awarded the Distinguished Service Order and the Distinguished Service Cross. Returning to Australia, Goble assisted in the formation of the RAAF as an independent branch of the Australian armed forces. On an exchange posting to Britain in the 1930s, he led No. 2 (Bomber) Group RAF.


As Chief of the Air Staff at the onset of World WarII, Goble clashed with the federal government over implementation of the Empire Air Training Scheme, which he believed would be detrimental to the defence of Australia. He stepped down as leader of the RAAF in early 1940, and spent the rest of the war in Ottawa as Air Liaison Officer to Canada. Goble died in 1948 at the age of fifty-six, two years after retiring from the armed forces.


Early career

Born in Croydon, Victoria, Stanley James (Jimmy) Goble was one of four sons to an Australian father, George, and an English mother, Ann. He apparently received little schooling, and began his working life as a clerk with the Victorian Railways when he was sixteen. By twenty-three he was, like his father, a stationmaster, the youngest appointed in the department, and a footballer with Brunswick in the Victorian Football Association.


World War I

Goble was prevented from joining the Australian Imperial Force at the beginning of World WarI after failing the stringent medical criteria; he wrote later that "only applicants of the finest physiques were considered suitable for the first contingent of Australian troops". With his three brothers already on active service, he decided to travel to England at his own expense and enlist in the British armed forces, initially intending to join the British Army's King Edward's Horse.


Having changed his mind against joining the army after arrival, Goble was accepted for flying training with the Royal Naval Air Service (RNAS) in July 1915. After graduating as a flight sub-lieutenant on 20 October 1915, he became a test pilot and undertook anti-submarine patrols out of Dover. Goble commenced operations with only three hours' solo flying experience. Towards the end of the year he was posted across the Channel to Dunkirk, flying Caudron reconnaissance-bombers and Sopwith Pup fighters.





...I was detailed to carry out what was termed a fighting patrol in a twin-engined Caudron. My armament was a Very pistol and my gunner was supplied with a rifle... I discovered that my gunner had never been in the air, had never fired a rifle in his life... I had not seen a twin-engined Caudron until after dark on the previous evening and could not even obtain a map of the front... Fortunately this highly efficient fighting combination found nothing to fight.



—Goble on his introduction to operations at the Western Front, 1915




Goble was a founding member of No. 8 Squadron RNAS in 1916, during the latter part of the Battle of the Somme, where he flew both Pups and Nieuport fighters. He earned the Distinguished Service Cross for his actions on 24 September 1916, when he engaged two enemy fighters near Ghistelles in West Flanders, "and brought one of them down on fire in a spiral nose-dive", according to the citation in The London Gazette. This victory was the first confirmed "kill" achieved by an Allied pilot flying the Pup. Goble was promoted to flight lieutenant on 1 October, and won the French Croix de Guerre later that month.


On 17 February 1917, Goble was awarded the Distinguished Service Order (DSO) for his "conspicuous bravery and skill" in three separate actions while operating with No.8 Squadron: on 7 November 1916 when he forced a hostile fighter down in a field, where it crashed attempting to land; on 27 November when he engaged four enemy aircraft, destroying one; and on 4 December when, in repeated combats while escorting Allied bombers, he helped drive off attacking fighters and shot down one of them. The same month that he was awarded the DSO, Goble was posted to No. 5 Squadron RNAS at Petite-Synthe near the Franco-Belgian border, flying Airco DH.4 two-seat light bombers.


Goble was promoted twice in 1917, to flight commander in June, then squadron commander in December. He led No. 5 Squadron for the latter part of the year and into 1918. His unit supported the British Fifth Army as it bore the brunt of the German spring offensive, and he had to evacuate his airfield when it was shelled by advancing enemy artillery. Relocating twice to other landing grounds, he kept his squadron on the attack, and was subsequently recognised by a commendation circulated to all RNAS combat units. When the RNAS merged with the British Army's Royal Flying Corps on 1 April 1918, Goble became a major in the newly formed Royal Air Force. Twice mentioned in despatches, he finished the war an ace, with ten victories. Although forced to crash land on two occasions, he had avoided any injury during his active service.


Inter-war years


Establishment of the Royal Australian Air Force

[image: Formal portrait of five men, three seated and wearing military uniforms with peaked caps, two standing and wearing civilian clothes and hats]RAAF Air Board in 1928: Group Captain Goble, Director of Personnel and Training (front, left), with Air Commodore Williams, Chief of the Air Staff (front, centre)
Goble returned to Australia on HT Gaika in November 1918. He was appointed an Officer of the Order of the British Empire in the 1919 New Year Honours, and made an acting lieutenant colonel in May that year. He received a permanent commission as a squadron leader and honorary wing commander in the RAF on 1 August 1919, and was seconded to the Royal Australian Navy.


When a temporary Air Board was set up to examine the feasibility of an Australian Air Force (AAF), Goble was assigned as a Navy representative, and Lieutenant Colonel Richard Williams, an Australian Flying Corps veteran of World War I, acted as an Army spokesman. The permanent Australian Air Board was established on 9 November 1920, and recommended creation of the AAF as an independent branch of the armed services. The AAF came into being on 31 March 1921—the 'Royal' prefix being granted five months later—and Goble resigned his commission in the RAF the same day to transfer to the new service as a wing commander.


The Navy had nominated Goble as First Air Member (later Chief of the Air Staff), but Williams took the post and Goble became Second Air Member and Director of Personnel and Training. Williams and Goble would serve as Chief of the Air Staff (CAS) three times each between 1922 and 1940. One motive suggested for the rotation was a ploy by Army and Navy interests to limit Williams's autonomy. Instead, according to RAAF historian Alan Stephens, the arrangement "almost inevitably fostered an unproductive rivalry" between the two officers, which was "exacerbated by the personality differences between the pedantic, autocratic Williams and the cheerful, easy-going Goble". Although in a legal sense the Air Board led the RAAF rather than the CAS alone, Williams dominated the board to such an extent that Goble would later complain that his colleague appeared to consider the Air Force his personal command.


Chief of the Air Staff

The rivalry between Goble and Williams was such that it was later alleged that government practice was to ensure that they were never in the country at the same time. In October 1921, Goble was posted to Britain for a naval co-operation course; his place on the Air Board was taken by Squadron Leader Bill Anderson. Goble married Kathleen Wodehouse in London on Anzac Day, 1922, and returned to Australia later that year. His first term as CAS began when Williams left the country in December 1922 for study in England. Goble developed a plan to establish a small seaplane base at Rushcutters Bay in Sydney, but Williams cancelled this shortly after he returned to Australia in February 1925 to resume the position of CAS. Goble's suggestion of a separate Fleet Air Arm fostered suspicions that he was too closely aligned with naval interests. He departed for England to undertake study at the British Army Staff College in Camberley and RAF Staff College, Andover, as Williams had done two years before. Goble also served as Air Liaison Officer with the Australian High Commission in London from May 1926 to September 1927. He was promoted to group captain on 1 April 1928.


Raised to temporary air commodore, Goble took over as CAS for the second time between December 1932 and June 1934, while Williams attended the Imperial Defence College in London. On secondment to the RAF from 1935 to 1937, Goble was attached to the British Air Ministry as Deputy Director of Air Operations. In this capacity he attended a conference in 1936 to examine a Commonwealth-wide air training plan, a concept that would be revived in World War II as the Empire Air Training Scheme. Continuing his exchange posting, on 1 September Goble took over as Air Officer Commanding of No. 2 (Bomber) Group, based in Hampshire. The group comprised fifteen squadrons, putting him in charge of a force stronger than the entire RAAF. On 28 February 1937, Goble was raised to temporary air vice-marshal. He succeeded Williams as Chief of the Air Staff for the last time in February 1939, when the latter was dismissed from his position in the aftermath of the Ellington Report criticising the standards of training and air safety observed by the RAAF. When he replaced Williams, Goble was Air Member for Personnel and might therefore have been considered more closely responsible for such standards; he maintained that Williams had personally overseen the service's air training since 1934.


Circumnavigation of Australia

[image: Single-engined biplane with floats, parked on water, with one crewman on float and another on lower wing]Fairey IIID seaplane flown by Wing Commander Goble and Flying Officer McIntyre on their 1924 circumnavigation of Australia
The young air force was a small, close-knit organisation comparable to a flying club, although several pioneering flights were undertaken by its members. One of the most notable was made by Goble and Flying Officer (later Flight Lieutenant) Ivor McIntyre in 1924, when they became the first men to circumnavigate Australia by air, in a single-engined Fairey IIID floatplane. The English-born McIntyre, who was lead pilot while Goble acted as commander and navigator, was also a World War I veteran of the Royal Naval Air Service. The purpose of the flight was to survey the northern coastline of Australia for defence planning, and to test the capabilities of the Fairey IIID.


Goble and McIntyre took off from Point Cook, Victoria, on 6 April 1924 and flew 8,450 miles (13,600km) in 44 days, in often arduous conditions. Though well-prepared with fuel stocks and spare parts pre-positioned along the intended route, they had to contend with illness and tropical storms, as well as mid-air engine trouble and fuel leaks. Their journey took them anticlockwise around the continent, along the Eastern Australian coast through Sydney, Southport, Townsville and Thursday Island, crossing the Gulf of Carpentaria to Darwin, and then continuing along the coast through Broome, Carnarvon, Perth, Albany and Port Lincoln, before arriving back in Victoria. As they flew above Point Cook, twelve RAAF aircraft took to the air to escort them to their landing place at St Kilda Beach, where they were welcomed by a crowd of 10,000 people.


[image: Two men being chaired by a crowd of people]Goble (left) and McIntyre on St Kilda Beach
Prime Minister Stanley Bruce called the expedition "one of the most wonderful accomplishments in the history of aviation", his government presenting Goble with a gift of £500, and £250 to McIntyre. The British Royal Aero Club awarded them the annual Britannia Trophy, and they were appointed Commanders of the Order of the British Empire in the King's Birthday Honours. Though the flight is still acknowledged as one of the most important in Australian aviation, the necessity for the Air Force chief to personally command such a journey has been questioned, suggesting that it was motivated by the one-upmanship that characterised the Williams-Goble relationship. Two years later Williams would make a three-month, 10,000-mile (16,000km) round trip from Point Cook to the Pacific Islands, the first international flight undertaken by an RAAF plane and crew, amid similar suspicions.


World War II

[image: Three men in light-coloured military uniforms with peaked caps]Air Vice-Marshal Goble (left) as Air Liaison Officer to Canada, 1941
As Chief of the Air Staff at the outbreak of World War II, Goble planned the expansion and decentralisation of the RAAF to meet the needs of home defence and Australia's obligations in Europe, which included the transfer of No. 10 Squadron to Britain. The Federal Government abandoned his concept of an autonomous Air Expeditionary Force in favour of full commitment to the Empire Air Training Scheme, which Goble considered detrimental to local defence. His proposal to organise the RAAF along functional lines, with Home Defence, Training, and Maintenance Commands, was similarly rejected. Goble also came into conflict with his deputy, Air Commodore John Russell, an RAF officer on exchange in Australia. These issues led Goble to tender his resignation as CAS, taking effect in January 1940. The Argus in Melbourne reported that "Goble wishes to resign 'on a matter of high principle'. It is known that he has been dissatisfied for some time with his relations with the Federal Government."


Prime Minister Robert Menzies had in any case been looking for a British officer to head the RAAF and confided to the UK High Commissioner, Sir Geoffrey Whiskard, that Goble's resignation was "undoubtedly very convenient". Following the interim appointment of Air Commodore Anderson, the Royal Air Force's Air Chief Marshal Sir Charles Burnett became Chief of the Air Staff; among other things, Burnett proceeded to reorganise the Air Force into a geographically based "area" system of command and control. Goble had offered to submit his resignation from the RAAF as well as from the position of CAS, and was considering a return to Britain for service with the RAF. Menzies persuaded him to remain and take on the role of Australian Air Liaison Officer to Canada, based in Ottawa. Raised to substantive air vice-marshal, Goble stayed at this post for the duration of the war and was the RAAF's representative at the Ottawa Conference in May–June 1942 that negotiated the Joint Commonwealth Air Training Plan.



Retirement and legacy

[image: Half portrait of man in dark military uniform with pilot's wings on chest]Jimmy Goble in 1943
In January 1946, Goble presided over the court-martial of Australia's top-scoring fighter ace, Group Captain Clive Caldwell. Charged with alcohol trafficking on the island of Morotai in 1945, Caldwell was found guilty and reduced to the rank of flight lieutenant; he left the Air Force soon after. Goble was himself forced into retirement in February 1946, despite being five years below the mandatory age of sixty. The Chief of the Air Staff, Air Vice-Marshal George Jones, in recommending Goble's dismissal, wrote that "this officer has a sound Service knowledge and an alert mind, but suffers from certain nervous characteristics which make continuous application to a task impossible". Other senior RAAF commanders who were veterans of World War I, including Richard Williams, were also retired at this time, ostensibly to make way for the advancement of younger officers.


Goble, suffering from hypertensive cerebrovascular disease, died in Heidelberg, Victoria, on 24 July 1948, leaving his wife Kathleen, and three sons. His body was cremated. His son John (born 1923) joined the Royal Australian Navy and qualified as a pilot in the Fleet Air Arm, rising to the rank of commodore, and commanding 817 Squadron, the naval air station HMAS Albatross, and the aircraft carrier HMAS Melbourne. Goble Street in Hughes, Australian Capital Territory, was named for Jimmy Goble. In 1994 Goble and Ivor McIntyre were honoured with the issue of a postage stamp by Australia Post, in a series depicting Australian aviators that also included Freda Thompson, Lawrence Hargrave, and Sir Keith and Sir Ross Macpherson Smith.
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[image: Photograph of the mummy from above in upright format, as seen in the museum]The mummy as exhibited in the Senckenberg Museum, showing the top and left side of the body 
The Edmontosaurus mummy SMF R 4036, nicknamed the Senckenberg mummy or Edmond, is a well-preserved dinosaur fossil in the collection of the Senckenberg Museum (SMF) in Frankfurt am Main, Germany. It was found in 1910 in Wyoming, United States, in rocks of the Lance Formation that date to the late Maastrichtian, close to the Cretaceous–Paleogene extinction event around 66million years ago. The mummy is ascribed to the species Edmontosaurus annectens (originally Trachodon), a member of the Hadrosauridae ("duck-billed dinosaurs"). It comprises a nearly complete skeleton that was found wrapped in skin impressions, a rare case of preservation for which the term dinosaur mummy has been used. The fingers of the right hand are wrapped in a mitten-like envelope of skin impressions, initially interpreted as a paddle unsuited for terrestrial locomotion, thereby reinforcing the now outdated hypothesis that hadrosaurs were aquatic. The impression of a horny beak is also preserved with this specimen. Plant remains found in the body cavity were interpreted as stomach contents, suggesting a diet of terrestrial plants. It is now believed that this plant material was washed into the body cavity of the carcass.


It is assumed that the individual died during a drought, in or near a riverbed. Subsequently, the carcass would have dried out before being carried away by a sudden flood and been buried rapidly. Sand filled the body cavity, preserving the three-dimensional shape of the body, and a biofilm (bacterial mat) on the skin formed a thin crust of clay that preserved the shape of the skin in positive relief (protruding up from the surface). The mummy was found by fossil hunter Charles H. Sternberg and his sons, who sold their numerous finds to museums in North America and Europe. It is one of the best preserved hadrosaurid mummies and the second to be discovered, after the first such mummy was discovered by the Sternbergs in the same region two years earlier.


Discovery and research history

[image: Photograph showing an arid landscape with hills of bare rocks and sparse vegetation]Badlands of the Lance Formation in Niobrara County, Wyoming, where the mummy was found
The mummy was discovered in early September1910 by the Sternbergs, a family of commercial fossil hunters consisting of Charles H. Sternberg and his three sons George, Charles, and Levi in rocks of the Lance Formation in Converse County (today Niobrara County), Wyoming, United States. The family had worked in this area since 1908, when they discovered the similar Edmontosaurus mummy AMNH 5060, which was acquired by the American Museum of Natural History (AMNH) in New York City. In 1908 and 1909, they had also found two skulls of the horned dinosaur Triceratops, one of which was sold to the Natural History Museum, London, while the other was bought by the AMNH. In 1910, preceding the discovery of the mummy, the party had excavated an Edmontosaurus skeleton and four Triceratops skulls, two of which were acquired by the Senckenberg Museum.


The Senckenberg mummy comes from the southern Schneider Creek (today spelled Snyder Creek), on the Zerbst Ranch. Charles M. Sternberg, who had so far been unsuccessful in finding specimens that season, discovered a sacral (hip) vertebra and a hind limb weathering out of grey sandstone as he roamed the area in search of fossils with his brother Levi. The party moved its camp to the site on 4 September and was joined by the local Lon Galbreath. Their equipment consisted of four horses, a heavy lumber wagon, and a buggy. The recovery of the fossil was the most elaborate the family had ever undertaken. Charles H. Sternberg was determined to secure every fragment of the skin impressions, which is why the blocks packed for transport were particularly large: the block containing the mummy's trunk weighed over 1,400kg (3,000lb), while the entire fossil weighed about 4,500kg (10,000lb). Since the Sternbergs had no pulley, the block was lifted step by step, by elevating it using levers of poplar wood and subsequently shoveling sand underneath. When the block was lifted to a height of 1.2m (3ft 11in), it could be loaded onto a wagon for transportation to the railway station 121km (75mi) away in Edgemont, South Dakota. The excavation and transport took two and a half months to complete.


[image: Photograph of the mummy from the front as seen in the museum]The mummy in front view
Charles H. Sternberg offered to sell the fossil to Fritz Drevermann, paleontologist and head of the paleontology department of the Senckenberg Museum (Naturmuseum Senckenberg, SMF) in Frankfurt, Germany. Drevermann was able to pay the required sum of US$2,500 (equivalent to $86,400in 2025) through a donation from the industrialist Arthur Weinberg. Shortly after Drevermann's commitment, Sternberg received an offer from the Canadian Museum of Nature in Ottawa. The museum offered twice the amount of money for the fossil than Sternberg was to receive from the Senckenberg Museum. Sternberg wrote in 1917:


I shall never forget the effort I made to induce him [Drevermann] to give up the specimen, or take another in its stead. A day or two after I received his acceptance of my offer, I received an offer from Dr. Brock of the Victoria Memorial Museum [the Canadian Museum of Nature]. He wished me to mount the specimen in Ottawa, and offered me double the price I was to receive from Senckenberg for the unmounted specimen. But it crossed the Atlantic. The last message I had of it, before this awful war cut off all communications, was that the head had been prepared and it was the best of which there was any record.



[image: Photograph of the left side of the skull of the mummy]Skull of the Senckenberg mummy
The mummy arrived at the Senckenberg museum in 1911. At that time, the preparators were still occupied with one of the Triceratops skulls that the museum had received from Sternberg the previous year, so that the preparation of the mummy began only in 1912. Preparation was completed in 1920, probably being delayed by World WarI. The mummy was among the first larger fossils to be prepared using compressed-air tools, a technique developed from 1914 onwards by Christian Strunz, the museum's preparator-in-chief. Several German-language publications on the mummy were published in the early 1920s, focusing on supposed stomach contents, the anatomy of the skull, and the movements of the jaws during chewing.


During World War II, a construction of sandbags was built around the mummy to prevent damage from bombing raids. When the bombings intensified, the mummy was moved to a safer location outside the city. On the way back to the museum after the war, however, the mummy fell off a truck and burst into multiple pieces; the subsequent restoration took more than 10 years. From 1963–1964, a new cellar was built to house the mummy, allowing it to be viewed from both the sides and from the room above. Since the initial 1920s studies, little research had been done on the specimen until the museum initiated the "Edmontosaurus project" in 2018. This project included the excavation of about 30 tonnes of a bonebed in the vicinity of the original excavation site of the mummy. The excavated blocks, containing hundreds of bones of Edmontosaurus and other animals, were shipped to Frankfurt and prepared as part of the museum's exhibition. Further research on the mummy itself was also initiated, leading to a re-evaluation of the supposed stomach contents and a paleoenvironmental reconstruction based on pollen from the body cavity. The mummy, dubbed "Edmond" by the museum, is one of the museum's most valuable fossils.


Significance and classification

[image: 1909 painting of two Edmontosaurus individuals on the lake shore, shown with fingers joined into a paddle]


[image: Drawing of a living dinosaur in side view and standing]


Top: Historical life restoration of Trachodon (Edmontosaurus) drawn by Charles R. Knight in 1909, reconstructed based on the AMNH mummy. Several aspects such as the dragging tail, the upright body posture, and the flat, duck-like bill are now considered to be inaccurate. Bottom: Modern hypothetical life restoration of Edmontosaurus annectens.




The Senckenberg specimen was the second dinosaur mummy to be discovered. The term dinosaur mummy was originally coined by Henry Fairfield Osborn in 1911 for the Edmontosaurus mummy of the AMNH. This term was later used to refer to a handful of similar hadrosaurid ("duck-billed dinosaurs") specimens with extensive skin impressions, all of which have been discovered in North America. A third mummy was discovered by Barnum Brown in 1912 in Alberta, Canada, and subsequently described as the new genus Corythosaurus. Yet another mummy was discovered by Sternberg in 1916, which he sent to London during World WarI. The transport ship, the SSMount Temple, was sunk by a German raider ship in December1916, resulting in the loss of this mummy as well as many other fossils discovered by Sternberg. Additional mummies have been excavated since the turn of the millennium, such as a Brachylophosaurus mummy nicknamed "Leonardo" and an Edmontosaurus mummy nicknamed "Dakota".


The mummy belongs to the species Edmontosaurus annectens within Hadrosauridae, a family of ornithischian ('bird-hipped') dinosaurs. It was initially assigned to the genus Trachodon, which encompassed nearly all known hadrosaurid specimens at that time. Osborn initially assigned the specimen to the species Trachodon annectens. In a 1942 monograph on North American hadrosaurs, Richard Lull and Nelda E. Wright moved the species together with the mummy into the new genus Anatosaurus, as Anatosaurus annectens. In 1990, Michael K. Brett-Surman and Ralph Chapman proposed that the species actually belongs within the genus Edmontosaurus, which was followed by subsequent reviews. The majority of dinosaur skin impressions are referable to hadrosaurids. In North American specimens from the Maastrichtian age, skin impressions are 31 times more abundant in association with hadrosaurid specimens than with any other coeval group. The reasons for this distribution are unclear. Of all known hadrosaurid skin impressions, 25% belong to Edmontosaurus.


Description

[image: Detail photograph of the left hand, with labels showing the separate fingers and bones]Labelled left hand of the mummy
The skeleton is mostly complete but lacks one of the two hind limbs and the end of the tail; it is more complete than the AMNH mummy. The skull is completely preserved, including the impression of the horny beak and the scleral ring around the pupil of the eye. Sternberg reported that the trunk and skull together were 3.7m (12.2ft) long, the tail was 1.7m (5.6ft) long, and the rib cage was 1.5m (5ft) wide. The skull is 105cm (41in) long. The individual was about 122% the size of the AMNH mummy, and was probably an old adult.


The bones of the mummy are fully articulated (still in their original anatomical position) and mostly preserved three-dimensionally, not flattened as with many other fossils. The forelimbs are oriented backwards and upwards, and the skull is elevated relative to the trunk. The preserved hind limb has its fibula (calf bone) and tibia (shin bone) folded against the femur (thigh bone), while the foot is pointing downwards. Preserved skin impressions come from the right side of the trunk and the neck as well as both forearms. Especially well-preserved skin is found around the right hand. The palm of this hand shows polygonal scales about 3–5mm (0.12–0.20in) in diameter, while those of the upper surface of the hand are twice this size. Most other skin impressions have been separated from the skeleton during preparation.


Paleobiology

Supposed aquatic lifestyle and posture

[image: Detail photograph of the left forelimb]


[image: Detail photograph of the underside of the right hand]


Top: Detail of the left forelimb. Bottom: Detail of the right hand, showing the mitten-like envelope of skin that encases the digits





The fingers of both the AMNH and Senckenberg mummies are completely enclosed in a mitten-like envelope of skin impressions. Osborn, in 1912, interpreted the impressions of the AMNH mummy as interdigital webbing and the forelimb as a long paddle, indicating an aquatic lifestyle for hadrosaurids. The idea of an aquatic lifestyle had been proposed before, but it was only after the discovery of the two mummies that this idea became the universally accepted doctrine. According to Lull and Wright, the paddle-like limb of the Senckenberg mummy confirmed that these animals were aquatic, and the lack of foot pads or hooves showed that the forelimbs were unsuited for walking. In his 1911 account on the discovery of the Senckenberg mummy, Charles Hazelius Sternberg speculated that trachodons "[...] lived in the water, and only came on the land at the peril of their lives, as they had no means of defense against the king of carnivorous reptiles, Tyrannosaurus [...]".


In 1964, John H. Ostrom argued that hadrosaurids must have fed on resistant terrestrial plants rather than on soft aquatic ones, and that the skeleton was adapted for a bipedal locomotion on land. The hypothesis of an aquatic lifestyle was finally abandoned after Robert Bakker, in 1986, argued that the skin between the fingers of the AMNH mummy was actually the remnant of a fleshy pad enveloping the hand that had dried out and flattened during mummification. Furthermore, Bakker argued that the fingers were short and could hardly have been spread apart, which distinguishes them fundamentally from the long, spread toes of today's paddling animals such as ducks.


In his 1911 account on the discovery of the mummy, Charles Hazelius Sternberg noted that the sprawling posture of the preserved hind limb is comparable to that of the AMNH mummy, and suggested that this could have reflected the original posture of the living animal—in contradiction with skeletal mounts of the time, which often showed more erect limbs. Sternberg noted: "He walked like a lizard, with body close to the ground and tail dragging out behind." In 1968, Bakker showed that dinosaurs had erect limbs, and in 1970, Peter Galton showed that hadrosaurids had horizontal trunks and tails that were held clear off the ground.


Supposed stomach contents

[image: Photograph showing the mummy's skull in front view, showing the beak and the skull's upper surface]Skull of the mummy in front view
Following the preparation of the mummy in Frankfurt, the paleobotanist Richard Kräusel studied an earthy mass of plant remains found on the pubis in the hip region, which he considered probable stomach contents based on their composition and location. This mass mostly comprised conifer needles (Cunninghamites elegans according to Kräusel) and parts of tree branches, as well as seeds or fruits. These remains suggested a diet consisting of terrestrial plants, conflicting with the prevalent belief at that time that hadrosaurs were aquatic animals. Kräusel therefore suggested that the animal must have left the water for feeding. He presented his findings in 1921 at the annual meeting of the Paläontologische Gesellschaft, the German paleontological society, in Frankfurt. In the discussions following the talk, Othenio Abel argued that these remains could have simply been washed into the cadaver, a possibility that was considered unlikely by Kräusel, since pollen, fungi, or eggs of water insects, which he would have expected in a washed-in mass, are lacking. Carl Wiman argued that stomach contents do not necessarily reflect an animal's diet, since food items could have been swallowed accidentally, as indicated by plant remains found in specimens of the modern platypus. Drevermann, defending Kräusel's hypothesis, argued that the remains had been found on the pubis bone of the mummy, where they could have fallen when the carcass was lying on its right side.


During the following century, the supposed stomach contents were often regarded as one of the best available pieces of evidence for the diet of Edmontosaurus and hadrosaurids in general, although the credibility of this evidence was repeatedly questioned. Although Sternberg had reported stomach contents from the AMNH mummy, these have never been studied. Ostrom, in his 1964 paper, cited the stomach contents of the Senckenberg mummy as further evidence for a diet consisting of terrestrial plants, questioning the aquatic lifestyle hypothesis which was universally accepted at the time. Later, different authors noted that since the mass was removed from the mummy and macerated it was no longer available for research, and that Kräusel's hypothesis can no longer be validated.


Detail of the hip region and hind limb
Dieter Uhl, in 2020, analyzed the available historic accounts, microscope slides of plant remains prepared by Kräusel, and additional plant remains found within the sandstone that surrounded the mummy. Uhl concluded that Kräusel's plant remains were probably not stomach or gut contents: The plant fragments are much smaller than those of other known hadrosaurid gut contents and coprolites, and are more comparable to the plant remains extracted from the surrounding rock that were transported by water. Furthermore, the mass described by Kräusel was found atop the prepubis of the hip and therefore in the upper region of the body cavity, which is an unlikely location for stomach or gut contents as the animal was found lying on its underside. Uhl hypothesized that the mass of plant remains could have formed after most of the body cavity had already been filled with sand by the action of a river, leaving a chamber that acted as a sediment trap where the fine plant detritus that was suspended in the water could accumulate.


Beak and chewing

The tip of the snout is strongly widened in top view, reaching a width of 33cm (13in). The upper jaw preserves an impression of the horny beak, which is vertical and, in front view, rectangular, with a wavy surface. It protrudes past the lower margin of the upper jaw by c. 8cm (3.1in). The lower beak is not preserved but would have been much smaller, fitting within the upper beak to allow for cropping of vegetation. A similar beak impression had been briefly described in 1883 by Edward Cope in his Diclonius mirabilis (now Edmontosaurus annectens). Jan Versluys, in a 1923 publication on the Senckenberg mummy's skull, noted that Cope had assigned the beak to the lower jaw, but that the mummy shows that it actually belonged to the upper. Some early figures published by Cope in the 1880s showed the snout of Trachodon to be flat in side view, similar to the bills of birds such as spoonbills and shovelers. Abel, in 1912, might have been misled by Cope's figures when suggesting that Trachodon would have fed under water in the same fashion as these birds. Versluys argued that Cope's fossils were flattened during fossilization, as the undeformed skull of the mummy demonstrates that the bill was actually quite deep, unlike those of ducks or spoonbills. Versluys suggested that the horny beak might have been used to crop twigs or bark from tree trunks, or plants from stony or sandy ground. Based on the pronounced hyoid bone (tongue bone) of the mummy, Versluys also suggested that Trachodon had a well-developed tongue that was possibly prehensile as in giraffes and could have been used to grasp vegetation.


1922 drawing of the skull of the mummy in side and front views 
Versluys also attempted to reconstruct the movements of the jaws during chewing. The grinding surfaces of the tooth row are inclined by around 50° and the jaw joint is asymmetric, with a deeper outer part and a shallower inner part. Furthermore, the contact surface of the left and right halves of the lower jaw is smooth, suggesting a flexible symphysis that allowed for movements between the two halves of the lower jaw. Versluys concluded that these features can only be explained by a complex chewing motion that involved a rotation of the lower jaws along their long axes. It is now known that ornithopods indeed developed a sophisticated chewing mechanism with an efficiency that is otherwise only reached by mammals. This mechanism also involves movements of other parts of the skull (pleurokinesis).


Taphonomy

Underside of the hand showing skin impressions
Several authors discussed the question of how the animal died and what circumstances led to its exceptionally good preservation. The AMNH 5060 mummy, which was discovered in the same area, is commonly interpreted as the fossil of a natural mummy that formed by dehydration of the carcass. This is indicated by the close adherence of the skin impressions to the bones, and the fact that they are partially drawn into the body cavity. The Sternbergs noted that the preservation and position of the Senckenberg mummy differed: the skin did not adhere closely to the bone, but rather traced the original body contour. In addition, the mummy was not lying on its back like the AMNH mummy, but on its underside, with one hind limb extended downwards and the other drawn against the body. The forelimbs were stretched upwards, with the palms facing upwards. The mummy was found in an inclined position, with the upward-pointing snout 1.8–2.4m (6–8ft) higher than the preserved hind foot, measured perpendicular to the rock layers. The Sternbergs suggested that the animal sank into soft sediment, possibly quicksand, and suffocated; the peculiar position of the specimen would have been the animal's death pose as it struggled to escape. Phil Manning stated in 2008 that the quicksand hypothesis cannot be confirmed by sediment samples of the site of discovery, but agreed that the carcass must have been buried rapidly.


In 2020, Uhl stated that the mummy was surrounded by brownish fine- to medium-grained sandstone, but that sedimentological structures that might indicate the mode of preservation are not visible in surviving rock samples and were not recorded by the Sternbergs. It is likely that the sandstone surrounding the mummy was fluvial (laid down by rivers) and that the mummy was not transported over a long distance before burial, given the well-preserved skin impressions. The body cavity of the mummy contained fossils such as plant remains, leaf impressions, and a fish, which may have been washed into the carcass after the death of the animal.


The mummy from above
In 2025, Paul Sereno and colleagues proposed that the Senckenberg mummy and other hadrosaur mummies of the Lance Formation derive from individuals that died in or near a riverbed during a period of drought. None of the mummies show signs of scavenging, possibly because there were so many carcasses available that many remained untouched. After a short transportation by a sudden flood, the mummies would have been rapidly buried. Sereno and colleagues suggested that the entire mummification process from death to burial happened within a single season, probably in a matter of weeks. Once buried, sediment would have quickly entered through holes in the cadaver, filling the body cavity and therefore preserving the three-dimensional shape of the body. A biofilm (layer of microorganisms) would then have formed on the outer surface of the body and attracted clay minerals from the surrounding sediment due to electrostatics, forming a clay layer that is less than 1mm (0.04in) in thickness. This clay layer retained the shape of the skin in positive relief after the decay of the latter. Therefore, Sereno and colleagues argued that the skin is not preserved as impressions, despite being commonly referred to as such. Instead, fossils like these should be termed "skin renderings", and, more specifically, "templates" or "masks".


Locality and paleoenvironment

Outcrops of the Lance Formation (gray areas) in Wyoming, United States. The mummy was found in the north of Niobrara County.
The Senckenberg mummy is one of six dinosaur mummies found in a small area measuring 10km (6.2mi) in diameter. This area, dubbed the "mummy zone" by Sereno and colleagues in their 2025 study, yielded three other Edmontosaurus mummies, the AMNH mummy as well as "Ed Jr." and "Ed Sr.". The zone also yielded mummified specimens of Triceratops ("Lane") and Tyrannosaurus ("Rex Jr."). Sereno and colleagues determined that the coordinates of the Senckenberg mummy's discovery site are approximately 43°24′56″N 104°35′24″W / 43.41569°N 104.58993°W / 43.41569; -104.58993. Therefore, the Senckenberg mummy is the northernmost mummy of the zone, having been discovered 6km (3.7mi) northeast of the AMNH mummy. Vertically, the "mummy zone" encompasses 100m (330ft) of the upper part of the Lance Formation. The Senckenberg mummy was probably discovered at an altitude of c. 1,210m (3,970ft), and is therefore the lowest (and oldest) mummy of the zone. Sereno and colleagues argued that the "mummy zone" was an area of rapid subsidence (downward movement of the Earth's surface) that resulted in high sedimentation rates, and was subjected to pronounced cycles of droughts and subsequent floods. The combination of these factors would have resulted in the exceptional abundance of mummies. These authors also argued that Edmontosaurus mummies are comparatively common because this genus preferred habitats closer to the coast where sedimentation rates were higher, while Triceratops tends to occur further inland.


In a 2021 study, Haytham El Atfy and Uhl analyzed microscopic plant material extracted from rock samples recovered from the body cavity of the mummy. To isolate this material, the rock samples were dissolved using acids; two out of seven samples yielded useful contents. The most common component of the extracted material was charcoal, suggesting that wildfires would have been frequent in the Lance Formation habitat. Spores, especially those of mosses and ferns such as Azolla, were more common than angiosperm and gymnosperm pollen. Angiosperm pollen confirm a late Maastrichtian age, close to the Cretaceous–Paleogene extinction event around 66.043million years ago. The recorded plant species suggest a forested habitat, with an understory dominated by ferns, mosses, and angiosperms, and an upper story comprising conifers (Pinaceae and Cupressaceae) and cycads. The climate was probably warm and humid.




Original: https://en.wikipedia.org/wiki/Edmontosaurus_mummy_SMF_R_4036
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[image: Stamp depicting a man and a woman skating]Belarusian stamp commemorating the 2002 Winter Olympics
The pairs' figure skating competition at the 2002 Winter Olympics was held on February 9 and 11 at the Salt Lake Ice Center in Salt Lake City, Utah, in the United States. Originally, Elena Berezhnaya and Anton Sikharulidze of Russia won the gold medals, while Jamie Salé and David Pelletier of Canada won the silver, and Shen Xue and Zhao Hongbo of China won the bronze. However, after the event concluded, allegations of vote swapping led to one judge's scores being discarded; Salé and Pelletier were also awarded gold medals, while Berezhnaya and Sikharulidze were allowed to keep theirs. In a joint press conference on February 15, the International Skating Union (ISU) and the International Olympic Committee announced that Marie-Reine Le Gougne, the French judge implicated in collusion, was guilty of misconduct and was suspended effective immediately. 


In 2004, the ISU voted to change the 6.0 judging system because it was considered too subjective. As a result, the ISU Judging System was created, whereby skaters and teams were scored based on a technical grade of execution of the required elements.


Background

The pair skating event was one of four figure skating competitions contested at the 2002 Winter Olympics in Salt Lake City, Utah, in the United States. It was held at the Salt Lake Ice Center over two nights: the short program took place on February 9 and the free skating on February 11. The pairs' event was highly anticipated, as the field of contenders was considered especially strong. Joy Goodwin, a former producer for ABC Sports, described the field as "probably the greatest collection of talent ever assembled in pairs skating on a single night".


Jamie Salé and David Pelletier of Canada had won the 2001 World Figure Skating Championships, while Elena Berezhnaya and Anton Sikharulidze of Russia had finished in second place, and Shen Xue and Zhao Hongbo of China had finished in third. Salé and Pelletier were also two-time Four Continents champions (2000 and 2001) and two-time Canadian national champions. Berezhnaya and Sikharulidze were two-time world champions (1998 and 1999), two-time European champions (1998 and 2001), and had also won the silver medals at the 1998 Winter Olympics. Shen Xue and Zhao Hongbo had won the 1999 Four Continents Championships and were eight-time Chinese national champions.


Qualification

Twenty teams were eligible to compete in the pairs' event at the 2002 Winter Olympics. Sixteen quota spots were awarded based on the results of the 2001 World Figure Skating Championships. Four additional quota spots were to be earned at the 2001 Golden Spin of Zagreb. Poland had originally qualified two quota spots in pair skating after the World Championships; however, the Polish Figure Skating Association returned one spot when they chose to send only one team to the Olympics. That extra spot was also made available at the Golden Spin of Zagreb.


Sarah Abitbol and Stéphane Bernadis of France, the bronze medalists at the 2000 World Figure Skating Championships and eight-time French national champions, had been forced to withdraw from the 2001 World Championships after the short program when Bernadis was injured. Abitbol and Bernadis earned a spot at the Olympics by winning the 2001 Golden Spin of Zagreb. However, Abitbol ruptured her Achilles tendon shortly before the competition began, forcing her and Bernadis to withdraw. Their spot was re-allocated to Armenia, who sent Maria Krasiltseva and Artem Znachkov.



Qualifying nations in pairs
	Event
	Teams
per NOC
	Qualifying NOCs
	Total
teams


	2001 World Championships
	3
	Canada
China
Russia
	15


	2
	Poland
Ukraine
United States


	1
	Czech Republic
Poland


	2001 Golden Spin of Zagreb
	1
	Armenia
France
Germany
Italy
Slovakia
Uzbekistan
	5


	Total
	20




Competition

In the pairs competition, Elena Berezhnaya and Anton Sikharulidze of Russia – the silver medalists from the 1998 Winter Olympics – were in first place after the short program, while Jamie Salé and David Pelletier of Canada were in second. Salé and Pelletier had tripped and fallen on their closing pose when Pelletier hit a rut in the ice. Shen Xue and Zhao Hongbo of China were in third place.


Salé and Sikharulidze collided on the ice during their warm-up prior to the free skate, though neither skater appeared to have suffered any serious ill effects. Berezhnaya and Sikharulidze made a minor, yet obvious, technical error when Sikharulidze stepped out of his double Axel, and both throw jumps showed shaky landings. Salé and Pelletier performed their Love Story free skate program, which they had used in previous seasons and had been well received at the earlier 2002 Grand Prix of Figure Skating Final. They skated a flawless program, albeit one that some experts considered to be of lesser difficulty than that of Berezhnaya and Sikharulidze. The 6.0 system of scoring was in use at this time, where the judges awarded two marks for each performance: one for technical merit and one for presentation, and each expressed as a number on a scale from 0 to 6.0. Salé and Pelletier received 5.9s and 5.8s for technical merit, while Berezhnaya and Sikharulidze received mostly 5.8s and 5.7s. However, the Canadians received only four 5.9s for presentation, while the Russians received seven. Berezhnaya and Sikharulidze were awarded the gold, Salé and Pelletier the silver, and Shen and Zhao the bronze.


Judges and officials


Judges and officials for the pair skating event at the 2002 Winter Olympics

	Function
	Name
	Nation


	Referee
	Ronald Pfenning
	 ISU


	Assistant referee
	Alexander Lakernik
	 ISU


	Judge No. 1
	Marina Sanaya
	Russia


	Judge No. 2
	Jiasheng Yang
	China


	Judge No. 3
	Lucy Brennan
	United States


	Judge No. 4
	Marie-Reine Le Gougne
	France


	Judge No. 5
	Anna Sierocka
	Poland


	Judge No. 6
	Benoit Lavoie
	Canada


	Judge No. 7
	Vladislav Petukhov
	Ukraine


	Judge No. 8
	Sissy Krick
	Germany


	Judge No. 9
	Hideo Sugita
	Japan




Breakdown of scores

The scores from the French judge, Marie-Reine Le Gougne, were officially discarded by the International Skating Union.
 

Elena Berezhnaya and Anton Sikharulidze
	Category
	
	
	
	
	
	
	
	
	


	Technical merit
	5.8	5.8	5.7
	5.8
	5.7	5.7	5.8	5.8	5.7


	Presentation
	5.9	5.9	5.9
	5.9
	5.9	5.8	5.9	5.8	5.9


	Placement
	1	1	2
	1
	1	2	1	2	2




Jamie Salé and David Pelletier
	Category
	
	
	
	
	
	
	
	
	


	Technical merit
	5.8	5.9	5.8
	5.8
	5.8	5.9	5.8	5.9	5.8


	Presentation
	5.8	5.8	5.9
	5.8
	5.8	5.9	5.8	5.9	5.9


	Placement
	2	2	1
	2
	2	1	2	1	1




Controversy

Numerous Canadian media outlets were outraged by the result of the competition and began to raise accusations of conspiracy and bias. La Presse of Quebec featured the headline "Salé and Pelletier victims of a plot", while Le Journal de Montréal ran with "Some judges plotted before the competition". The Globe and Mail of Toronto quoted "sources" who had stated that the results of the pairs event were predetermined as part of a deal regarding the ice dance competition. Cam Cole of the National Post wrote the following:

And by victimizing a North American pair, on North American soil, while reinforcing the belief that Russian political scheming trumps talent every time, skating has now raised the ire of the one continent where figure skating is big box office. North America fills world skating's bank account. North America imports poor Russian coaches and gives them skating rinks for toys. And in exchange, it gets a frozen boot in the ribs? Not for much longer.


Members of the American media were quick to support Salé and Pelletier. Christine Brennan of USA Today wrote, "The problem for those who run figure skating is that this was an event witnessed by millions of Americans on television. This didn't happen far away. It happened in Salt Lake City to a North American pair that has received more than its share of publicity on NBC." Sandra Bezic and Scott Hamilton, the retired skaters who provided the on-air commentary during the NBC broadcast of the Olympic figure skating competitions, were deeply critical of the judging of the pairs event. Robert J. Thompson, professor of media and popular culture at Syracuse University, explained that viewers rely on the commentators of figure skating events to explain whether what they see is good or not. NBC featured Salé and Pelletier in several primetime segments, including one with Bob Costas, NBC's primary host for their Olympic coverage. They also made appearances on The Today Show, The Tonight Show with Jay Leno, and Entertainment Tonight. Anton Sikharulidze spoke about prior competitions where he and Elena Berezhnaya had finished second to Salé and Pelletier, and said that they had never complained about their results or protested their silver medals. Sikharulidze also described the difficult situation they were in, facing hostile reporters with no one backing them up.


In response to the outcry, Ottavio Cinquanta, president of the International Skating Union (ISU), announced in a press conference the day after the competition that the ISU would conduct an "internal assessment" into the judging of the pairs event. Cinquanta acknowledged that Ronald Pfenning, the event referee, had filed an official complaint about the judging, but did not offer further details. François Carrard, director general of the International Olympic Committee (IOC), publicly urged the ISU to resolve the matter as quickly as possible, and warned that if the ISU failed to act, the IOC might take action instead. Pfenning alleged that in a closed-door meeting with the event judges, French judge Marie-Reine Le Gougne admitted to having been pressured by the French Federation of Ice Sports, and federation president Didier Gailhaguet, to award the gold medals to the Russian team. "You don't understand! You don't understand!" Pfenning quoted Le Gougne as having said, according to The Washington Post. "The pressure is enormous! There is so much pressure that my federation, that the president, Didier, put on me to put the Russians first!" An arrangement had allegedly been struck whereby Le Gougne was to award the gold medals to the Russian pairs team, while the Russian ice dance judge was to award the gold medals to the French ice dance team. Gailhaguet denied these allegations.


On February 15, IOC President Jacques Rogge announced in a press conference that Salé and Pelletier would be awarded gold medals, while Berezhnaya and Sikharulidze would still keep theirs, since there was no evidence of wrongdoing on their part. Le Gougne was also suspended for failing to immediately report the intimidation she alleged to have received prior to the competition. The medal award ceremony was repeated on February 17. Berezhnaya and Sikharulidze attended, wearing the gold medals they had already received, but bronze medalists Shen Xue and Zhao Hongbo of China opted to not attend. Salé and Pelletier received their gold medals, and also presented Berezhnaya and Sikharulidze with gifts – a pair of hand-blown glass hearts – along with a handwritten note. Craig Fenech, agent to Salé and Pelletier, clarified that his clients' grievance was never about Berezhnaya and Sikharulidze.


Results


Pairs' results
	Rank
	Team
	Nation
	Points
	SP
	FS


	
	

	 Elena Berezhnaya 
	 Anton Sikharulidze






	Russia
	—N/a
	1
	—N/a


	

	 Jamie Salé 
	 David Pelletier






	Canada
	2


	
	

	 Shen Xue 
	 Zhao Hongbo






	China
	4.5	3	3


	4
	

	 Tatiana Totmianina 
	 Maxim Marinin






	Russia	6.0	4	4


	5
	

	 Kyoko Ina 
	 John Zimmerman






	United States	7.5	5	5


	6
	

	 Maria Petrova 
	 Alexei Tikhonov






	Russia	9.0	6	6


	7
	

	 Dorota Zagórska 
	 Mariusz Siudek






	Poland	11.0	8	7


	8
	

	 Kateřina Beránková 
	 Otto Dlabola






	Czech Republic	11.5	7	8


	9
	

	 Pang Qing 
	 Tong Jian






	China
	14.0	10	9


	10
	

	 Jacinthe Larivière 
	 Lenny Faustino






	Canada
	16.5	13	10


	11
	

	 Zhang Dan 
	 Zhang Hao






	China	16.5	9	12


	12
	

	 Anabelle Langlois 
	 Patrice Archetto






	Canada	18.0	14	11


	13
	

	 Tiffany Scott 
	 Philip Dulebohn






	United States	18.5	11	13


	14
	

	 Mariana Kautz 
	 Norman Jeschke






	Germany	21.0	12	15


	15
	

	 Aliona Savchenko 
	 Stanislav Morozov






	Ukraine	22.0	16	14


	16
	

	 Tatiana Chuvaeva 
	 Dmitri Palamarchuk






	Ukraine	23.5	15	16


	17
	

	 Oľga Beständigová 
	 Jozef Beständig






	Slovakia	25.5	17	17


	18
	

	 Natalia Ponomareva 
	 Evgeni Sviridov






	Uzbekistan	27.0	18	18


	19
	

	 Michela Cobisi 
	 Ruben De Pra






	Italy	28.5	19	19


	20
	

	 Maria Krasiltseva 
	 Artem Znachkov






	Armenia	30.0	20	20




Aftermath

On April 30, 2002, the International Skating Union (ISU) announced that Marie-Reine Le Gougne and Didier Gailhaguet had both been suspended for three years for their roles in the scandal and also prohibited from any official involvement with the 2006 Winter Olympics. On July 31, 2002, Italian authorities arrested Russian organized crime boss Alimzhan Tokhtakhounov on U.S. charges that he masterminded the scheme at the Olympics. Tokhtakhounov, whose phone calls had been wiretapped by the Italian Guardia di Finanza over suspicions of money laundering, had been overheard conspiring to fix the outcomes of two Olympic skating competitions: Le Gougne would vote for the Russian team in the pairs event, while the Russian judge would vote for the French team in the ice dance event. The Italians had turned this evidence over to the Federal Bureau of Investigation in the United States. "He arranged a classic quid pro quo," then-U.S. Attorney James Comey said at the time of Tokhtakhounov's arrest. "'You'll line up support for the Russian pair, we'll line up support for the French pair, and everybody'll go away with the gold. And perhaps there'll be a little gold for me, the Russian organized crime figure.'" Tokhtakhounov had been friends with Marina Anissina, the French ice dancer, and her mother, Irina Cherniaeva. According to transcripts, Tokhtakhounov had assured Chernayeva that Anissina's gold medal in the ice dance event was guaranteed, "even if she [fell]." After ten months contesting extradition, Tokhtakhounov was ultimately released from Italian custody; he then returned to Moscow, where he did not face extradition to the United States. Ultimately, Anissina and her partner Gwendal Peizerat required no assistance to win the ice dance event; they won overwhelmingly, even though they were placed second by the Russian judge.


In 2004, the ISU voted to retire the 6.0 judging system on grounds that it was too subjective. As a result, the ISU Judging System (IJS) was created, where each skater or team is scored based on the technical grade of execution of the elements and given a mathematical score. The ISU also adopted a policy of secret judging, where judges' marks were posted anonymously. While the ISU stated that this secrecy freed judges from pressure from their federations, critics responded that instead of preventing judges from cheating, the secrecy prevented the public and media from being able to identify cheating. Following the 2014 Winter Olympics, the ISU Congress changed this policy, ending anonymous judging to "increase transparency" in the process.


Joy Goodwin, a former producer for ABC Sports, published a novel in 2004, The Second Mark: Courage, Corruption, and the Battle for Olympic Gold, which chronicles how the three medal-winning teams – Elena Berezhnaya and Anton Sikharulidze of Russia, Jamie Salé and David Pelletier of Canada, and Shen Xue and Zhao Hongbo of China – made it to the 2002 Winter Olympics, and then goes into the scandal in detail. While reviewing the novel for The New York Times, Christopher Caldwell described it as "masterly" and wrote that it sits "among the rare sportswriting that, with one eye fixed on court or field or rink, manages to tell us something important about the human spirit". Writing for the Toronto Star, Rosie DiManno opined that even readers uninterested in the politics of figure skating would enjoy the "equally riveting narrative" of the three teams' personal histories.


In 2022, Tara Lipinski, Olympic gold medalist and figure skating commentator for NBC Sports, and her husband, Todd Kapostasy, produced a four-part documentary – Meddling: The Olympic Skating Scandal That Shocked the World – which aired on Peacock. Lipinski called the series "a deep and responsible look at what happened", and said that she and Kapostasy had chosen to do the series because it was the 20th anniversary of the scandal. Among those interviewed were Marie-Reine Le Gougne, in her first interview with American media in two decades. Julia Herman of the Lake Placid Olympic Museum gave the docuseries a positive review, writing: "It has everything viewers could want: love, scandal, tragedy, controversy, spy shops, FBI investigations, and even the Russian mafia."
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Original: https://en.wikipedia.org/wiki/Figure_skating_at_the_2002_Winter_Olympics_%E2%80%93_Pair_skating
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